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� � NŞőâ@Ȑ3ĽǋŦùøőƩ�¤ġƑǫƵü�ū¥FögËĉŢ»¬N

Şő÷īďå (grouper Iridovirus, GIV) ƅãp�źl��àHƝȍÕ8»ºǋg

�ǵĪNŞő (Epinephelus coioides) ç�Ĉ�í�NŞőƯ GIV �P�{J�

2012 d�ƯƶºHƝȍÕƞǵĪNŞőáG poly(I:C)�GIV & LPS�ŭļ

poly(I:C) & GIV¿ĂÚ�CD9ÉļǁeƯ¥:�Ƕĕ (interferon, IFN) êȂ�ĥ

[êQ�IFN ^ďåƅãÚ��ƣT(·}èƯÚ(·}èżùøÅǗǃ�ƹȈ

�ď'ǩ�z CD9 Å�sâþǯ�2012 dƋ«ĬǵĪNŞő CD9 cDNA UË�

�ŭļ6øÉļ^}èǎ´��à�ĵ«Ĭ CD9Ĳģ�8�ƔƯ GIV�ȂÐ� 

� � ĊǕHƝȍÕ¹ǭĬ�ǵĪNŞő CD9 cDNA UË��JãsȎ�Ł�ŉ 

(Genome Walking)�ǭĬñ 1.2 Kb& 2.6 KbÅ CD9Ĳģ� (promoter)�Ƒ³��

#¾¥ǻǢ[�ůYv (transcription factor binding site) Ú�ƛŨ CD9Ĳģ�>Ę

�i AP-1�ApoD�C/EBP�NF-κB�TNF-α-Y-BOX�IRF1  IRF2 ÅůYv�

ōƚ~SƳĕÅŨ³ (Luciferase Assay) �ĬÆ^ GK (grouper kidney) ńô& GB 

(grouper brain) ńô�1.2 Kb CD9 i�³źÉļ�2.6 Kb CD9Ê7�Éļ�5æ

·é�¬�XǙ× poly(I:C) ÅƹȈ�ǺK GK ńô� CD9 Ĳģ�Å�ğƝȍĬ

Æ�^ 1.2 Kb & 2.6 Kb żÅ CD9 Ĳģ�>Ę�i�©ǇĮ[�ÅůYv�1.2 

Kb CD9^êƞǊÊǻǢĝǵƫÅ 124 bp& 400 bpr 679 bp�ż>ĘiȂǳƹȈ

CD9 Éļ�ůYv��X��Å CD9 Ĳģ��^ GK ńô��¬�XǙ×

poly(I:C) ÅƹȈ�ƅã GIV Ú�>Ę¬�©pÊ7�Éļ CD9�ōƚ NF-κB �

jŕ! c-relº GK ńôÅVXǻã�>ÏŹ CD9 Ĳģ�ÅǇĮ�8 RT-PCR Ũ

³�"I· CD9^ GKńô�XǙ× poly(I:C)�XĉżǵÅÉļ�ŪăĿ�q

ǵĪNŞőæȎÅǤų (Head Kidney, HK) &ŴȌ (Spleen) ŅǹU��E�+ae

P�`� poly(I:C) J�� RT-PCRlA�nb CD9' HK� Spleen�+aeP

�$ETt�/6(Sc�m)�p�q��+aeP�E IFNa ~ Mx gv?

< poly(I:C) E;�)jXFbs�9'x<XRJQ,Fb� 

� � }%�O7oC��N CD9 Z&E�^�V~ NF-κB (����V?<

GIV uL)?<4=�m) CD9 EFbK.��V~:�&(��' GIV u

LT3|���E8*(Ir�5�z� 
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Abstract 
     High economic benefits make groupers important aquacultural species in Taiwan. 

However, the disease caused by grouper iridovirus (GIV) has resulted in economic 

losses due to high mortality in grouper culture.Therefore we take Epinephelus coioides 

which easily raised as our model to study the interactions between groupers and GIV. In 

2012, Liu and Wu injected poly(I:C), GIV and LPS into orange-spotted groupers and 

discovered the expression pattern of CD9 resembling to those genes associated with 

interferon (IFN). IFN influencing antiviral effects are important bridges between innate 

immunity and adaptive immunity, but the role of CD9 remains unknown. We gained the 

total length of CD9 cDNA from orange-spotted grouper (Yang, 2012), finding that CD9 

mainly expressed in immune organs. Thus, we hope to get CD9 promoter for further 

analysis to realize its relationship to GIV. 

     According to the total length of CD9 cDNA gained, we obtained 1.2 Kb and 2.6 Kb 

CD9 promoters from genome walking. Through analysis of sequence and transcription 

factor binding sites, we predicted that CD9 promoters might contain binding sites of 

AP-1, ApoD, C/EBP, NF-κB, TNF-α-Y-BOX, IRF1 and IRF2. By luciferase assay, we 

found that 1.2 Kb CD9 prmoter but not 2.6 Kb CD9 promoter regularly expressed in 

GK cells and GB cells, and their activities weren't affected by different concentration of 

poly(I:C). In deletion analysis of CD9 promoter in GK cells, 2.6 Kb CD9 promoter 

might have negative regulatory factor binding sites. Some binding sites located in 124 

bp near the side close to transcription initiation point and the part between 400 bp and 

679 bp of CD9 promoter might play a key role to affect expression. CD9 promoters 

with different lengths were also not affected by various concentration of poly(I:C), but 

the infection of GIV inhibit CD9 promoters, causing extremely low activity. Co-

transfection with subunit of NF-κB, c-rel in GK cells up-regulated CD9 promoter. 
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Measuring endogenious CD9 expressions in response to poly(I:C) treatment in GK cells 

by RT-PCR showed no differences. Although the percoll purified white blood cells 

from head kidney and spleen of orange-spotted grouper showed no CD9 transcriptional 

difference after poly(I:C) treatment, IFNa and Mx expression showed significant up-

regulation. 

     In summary, the CD9 transcriptional regulation might associate with NF-κB, and 

might be inhibited by the infection of GIV. However, the transcription factors involving 

in CD9 promoter regulation during GIV infection remain further study. 
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1.1 }ɞɆͺ2˲dθ̯ɧʩį  

� � }ɞɆ*EŌ˩	μɆ
Ğ	ˏɆ
�ƍEŌ˩Ų grouper�Coral Trout�

Rockcod�ͮΣģλŽ  (Serranidae)�}ɞýŽ (Epinephelinae)�}ɞɆΣ

(Epinephelus)�öγĻő��ɀ �ɺģ͟ʏ̦ć�ˊ)̫�Ńɠ÷ȼɩĭ�Ɍ

ΫɣƱģİėĶųʯ͡�ŻΜ<Ę͡ǃǸ�)¤ʸ�ŲđµĝĶ�Ȟ°ƙęɣĝ

ɆΛ�xģ}ɞɆɀ̲Ȯ$�QƏÄwŒɎ̲ǿƙĴ̞ʲ�ŢȺȁ�ˉͿģů

�*�ɴŚĴ̭Łƶ��Ê̴�QƏRɆ�̥�Δ�͓õΛŲƙ�¤Ńˏɳ

ʦɯvĝΈΰ��̀Ŝʑ�ţƧĕűǲģKȜ 10 ~ 30Ȳ�¼ȦƧƶ�a� 1 ~ 

2ȲɯȢ�ſYƾʬˊ¾ŏ�Ɩ²KȜ 40 ~ 80Ķ�F�}ɞɆŲ̊η�̊ʬ

ĝĶɆ˨��ηŗ 11 ~ 41 ‰Ÿav �̫�v Ķʬŗ̠ɏŲ 15 ~ 35°C��O

Ŷ�§ 400 �˨�̊Ĳ7¿ģ�ŗŬ�?mŬʥǃİėǳ�¶ǣňŭĨė�Ĩ²

̎ý<ʇjÀɟʸƭ�^±GqŐɀ�ŐǿŭɴɁaɯȢ}ɞɆĶͥˆ��

dθŏ§ 110 ˨Ķǟ͐�¯|Ŏ̯ɧĶ}ɞɆ˨RˤĠA}ɞ(Ō˩ʖͳ�¨μ� 

Ňɞ)�ͳȂ}ɞ (Ō˩Ƃͳ�¨μ� Ňɞ)�̮Ȃ}ɞ (͔ͨ}ɞ)�ɡͳ}ɞɆ

(ľɞ)�®˔ɞ� Ǣμ (Ō˩Ĩťɞ��ťɞ)�ö }ɞ (ł͏ɞ)�Ŵʰ}ɞ

ɴŲQ� 

� � ̯ɧɆΛĶnƌ¤ŃķŤňȁƔƏĶ͜ʴ�˘:ĶɆ˩SɆ (larva)�ģ}

ɞɆ�Ō˩ɆĽ�ʵˏ�Ĉ�>ÄwÑÉʕĶ̯�Ŝ�ʎĔʎ�Τƙ�˞˞��

Ƈ�ʼΩĶȪ�ɱɢ×ȼ̈Ń�È	ɯǔ
��Ō˩	ɯǔS
�ģK*fιɮ

��ʺŨǜ�ƃȪ�.>ǣʎĔ	¥ǔ
��ɔŤŃɢͣɰ�ƃ�Ȫ��e²Ȫ

��>ŲƂ͓ɠ�ʌ�ΰ˝ʐŪĶÑ̹Ɇƌ�Ō˩	yö
(fry)�ɴĈɞͳ<Ľ

ǎZȢ�ŏʌ�ʳɆɠ (juvenile) R<ŜΥĶ¤Ɇɠ (adult)�¤ɆɠĶ̯ɧǜƃ

8~12ơHÈaˎĈ�lγŔ� 

� � }ɞɆ̯ɧɈ ĶǄ³Ťȣʧ7%Ȯ͇� Ȥþ}ɞɆƌɯïĶʐŪ7%�

§ǾńʮΨ˨Ɇ�ƒȸȎÉĶʧĹ�Ǿń˘:<ǺïSʳɆĶʧĹ�ǾńǺïS

ʳɆƌ²ā͖̯ɧɐğ́ɆƌĶʧĹ�R<ͪʉɆƌĢ̯²¤ɆZǶĶ̯ɧɐ�

ͺ¯ó+�a7Ų˨Ɇ̯ɧ(ɆÉ˘:)ɐ�nʳɆƌ (yö�#ƌ)̯ɧ�ČˬÉ

�87²�ʐŪ�� Ɇƌ (*ʏï¤) ̯ɧɐ<¤Ɇ̯ɧɐɴ� 
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� � ǜă˷�˨Ɇ̯ɧɐȺȁʌµĶ%½Ťǿ}ɞɆǺï²ĝ¤̘Ŝ�ŋĀĆ

ȏÉ�ȍˬ�ɈŜǿÉǶ,˨ƌǺïɐ�}ɞɆΣģ�̀ŜʑĶ̀ʑ�γ

(Protogynous  hermaphrodite)�˘:Ŝ�¢ĶtɆaˎĝ¤̘��Ȫ���¢ƶ(

ĝΈΰŲʑɆ�ʑĝ˨Ɇ́Ǖʇ�¢ƶʏ̯ɧ�ɂf¤̘ʑɆγŔǰ P)ĤƲ

͛��ª}ɞ˨Ɇ̅ƝĦʈ�)Äģ�%ͦɧ%½�P|Ŏïƌ űȟ¾�Ɇƌ

̅ƻǬ�  

� � ǜ}ɞɆ��ţƧͦɧ�§üĚ²Ŀſ�ɭ�Úȴ)Ͷʌä��Ɠ+ͳȂ

}ɞɆÈa�¢ͦɧ�Äw�ŲFĮć͂ʑɆˎĝ¤̘Ŝ�ǩʑɆǧ˛̐ǩ̀

Ɇ�δTƟ�ð�Ķ͜˗��ÈaǥÓùȣ�ˬ"�É"� 

� � RͳȂ}ɞŲĂ�ÉʕȵÍ¥ŜĶ}ɞɆĽʦʎ�Τƙ�aͰRǭȝ)Ȃ§

ǇƤĶêΦČˬÉ�ʝΞ<ʨ$Ŕ̪��ƃȪ 5 >ƶ�àÞͰʝΞ<$Ŕ̪�

ķĈ 20 >ǣ�aǿ̪àŲΆ¢̥<̽õΛ�ƃ� 40 >ƶ�aRΆ¢̥Ğ̽õ

ΛɴʦǲĶ̂ƵvĴțR˓Ƶ�˸̶$}ɞ�˓Ƶ(�˩ˏƵ)�ƃ� 45 ~ 50>ƶ�

}ɞɆʎĔ§�¤ɆǜĶγŔ<γ³�Èa½Ų}ɞɆ˨ƌ�ƋŲʗȬ̯ɧɐ�

ŏ́	½K
bf��̯ɧˏɳ́ǄÃĬʞĶŤ�́åˑŪƶʏ͎ͅɆƌĶ 

$�ª��}ɞvĝ�ɦ�Ǫ̰ƶʦ-Źɦƙ�P�γŔƮȥ)ǻõ ���b

ǩ}ɞĹ�ȺȁɬĮǊsΎ�ëĶ�¸�PÊƙĶˏɳ��¸ĶɱΩʦǿʹƆ

˕ǋ�ěěŤĄȐƠʙ�Ţ̯ɧƶóĖƶǿγŔƮȥ? Ķơγ,R7ʎ�R

ÁȾ¤ɬ͊Ķʢg� 

� � ˨ƌǺïʐŪÑ¤Ŝ�}ɞɆnƌ&ˢˢȄÐ�ʎĔ˛fŶ͜˗Ķć͂ą§

ˊȄĶġÙ���ª˓̯��Ź˛ͺɍ�ǜƃ�å¢ˌ̺ 3~4 HĢ̯�R˓Ƶ�

�ΊɆčίǍ�-ÞͰ�ù˰ŝð�ĶK̩�ƃʵˏ 8~12 ơHaˎǜ�lγ

Ŕ5¬À� 

� � }ɞɆŤ|Ŏ6˶ƙwɆ*ĶǬʈɆΛ�Ć°̩Ȯ͇ͱƄ�ɓÎ ʍ̤̩P

͚̯Άɓ��ɾ�lɐ*̊ČǂʇĹɌ�¯́æŵŲƽ8�dθ±uǷ 64 ¢ʎ

Ĕ�̖ɪ�ǳ˄̯}ɞɆ¤\Ŝ�ʧĹŉǒǒÞ�}ɞɆ̯ɧĶµ��}ɞɆą

§ɿvŃ×ȼ�̫͖�ȄĶ͕ʚ�ʧĹRΆɓĶʵβ<dθ�̓ǄĶʓĝŘ�ǣ

}ɞɆʧĶL>�ɭ¯Ł¢ă� ɃlɐȀǣ�dθ̯ɧʧĹǒǒZô�ɀ�

ģ Ƀȭƺ� Ƀ̯ɧʧĹ�͑ɿšıʵ͙ĶɯƬȽˢǣä�Ā Ƀ�ƛɨlɐ
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ĶƑɍ)�̓ődθ��ªdθ}ɞɆȣʍZȢāˏģæ¯ƊɆ̅�ʋĶȈÖ�

ɭ¯ÈĀ�ª�}ɞɆ0ŊŝĆ̅Ɲ<ΑĖĶĖ·�þɭŲdθƔƏ̯ɧȣʧĶ

͜�}ɞɆ|ŎQƏ̯ɧĶǷƪ�Ǩ�dθ�ƛɨ� Ƀf�ʤ[Đ�ǫă¶

ý<�jɴ�ǳ�ʔ͖ȹļ̯ɧ̙̕�̈́ʨȇû}ɞɆ+̯ɧ(X�2007�ȃ�

2009)� 

 

1.2 ƎȅǇū(Iridovirus) 

1.2.1 ƎȅǇū7Λ  

� � þʮǷ˿Ǉū7ΛēƦʦ (International Committee on Taxonomy of Virus�

ICTV) 2006 ¢ɑÌ�ǿƎȅǇūŽ (Iridoviridae) ͷΛŲļ`ƿƸ͆Ƹ˾Ǉū 

(Double-strand DNA virus)�Ǉūͯȫķư $Ų 120 ~ 200 nm�Ųs��ƗγǇ

ū�ƎȅǇūŽ (Iridoviridae) ĶĎ�ċ±ģÔΒȅƎ!ǌ Iris Ķ���ª�Ɣŗ

ʟŦĶĥn˲ΉCŜĶǇūʜËȢ�˭³ĶƎ�¯˩+�]şɬǛɥǲĴ

<ňƥúΛĶǛɥǲĴŸŲƎȅǇūŽĶQƏǽQ (De Kinkelin and Bearzotti, 

1981)� 

� � |ŎĶ7Λ��ƎȅǇūŽǳ7Ų.ơΣ�ƎȅǇūΣ(Iridovirus�Ǉūķư

ƃ 185 nm�QƏʟŦģĥ�UŀĝǇūŲ Chilo iridescent virus (CIV, �˩ 

IIV6))�˭ƎȅǇūΣ(Chloriridovirus�ǇūķưƃŲ 180 nm�QƏʟŦģǞ"�

UŀĝǇūŲ Mosquito iridescent virus (IIV3, Invertebrate iridescent 3))�ʂƎȅǇ

ūΣ(Ranavirus�Ǉūķưƃ 120 ~ 350 nm�QƏʟŦ�ʂΛčɆΛ�UŀĝǇū

Ų Frog virus 3 (FV3))�ȚAΪʻǇūΣ(Lymphocystivirus�Ǉū $ƃŲ 120 ~ 

350 nm�QƏʟŦ�ɆΛ�UŀĝǇūŲ Lymphocystis disease virus 1 (LCDV-1)) �

R<kȮƉǇūΣ(Megalocytivirus�ĆǇū $ƃŲ 140 ~ 200 nm�QƏʟŦɆ

Λ�UŀĝǇūŲ ISKNV (infectious spleen and kidney necrosis virus)� 

 

1.2.2 }ɞɆƎȅǇū˲ɆΛĶΙō  

� � ʟŦƎȅǇū+ɆγĿɠγ³ɯʖ�ǯɭaɯȢȧȠț̀ĶȈÖ��ȁ�

ɀɯȢW�Z´Ȣʅ�ˣŜɸˢËȗƂĞ˴y�ɼέ�͓ɻħαʻ �ɯǇĿ

ɠ�c§̐ÓɆǩγ³ɯʖ�¼Τ̂sȁ�§ƶGʦ«̐Ó�͑Ŝ«�ȟˢ̈�
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̹ơŷȈƃŝΥ 1-2ơH�nɆ(3.5-9.567)ʟŦȟŃˎ 100%�¯Ɗ«ȟŏ 60% 

R��γŃʊˏ 2567+¤Ɇ�Ć«�ȟ� 5-30%�ȯͼǇȡΰ:+Ǆ̍�a�

ɼ�ɻ�C�îčɀȯͼ*�ɯȢ $)+Ļ ȮƉ�ȹüȮƉĶƸǰģ

Ζ�ȮƉ̩Ğ¤ͯȫĵĞ¤Ï̩ĵ�P�ɼέčɻέĶǄÃ�(̇�2003)� 

� � dθĶ}ɞɆ̯ɧ�ǇƩǵΌƔƳǝ̥̯ɧʧĶ 70 ¢U͈ǣ�͑ɿ̯ɧƗ

̈́Ķ͂̈čɍ·Ɨ̈́Ģ̯ʍĶɛǬ�)ʘȾ¤͜˗Ķə:�RƊ̯ɧɆʟŦǆǇ

Ķ̼ʦ̈[��ƶ�ŲɆƌ́æʍ �ʧĹc�xǁǷčʁś˺ɴĨŐýǷƪʌ

�rʵˑΉ͘ŷĶɆƌ��ªă�̶�ȶ�ʤĶǇƤ�Ć*RǇūĶ̌ΧɈŵ�

ƎȅǇūĶŷȈΐɯģ 90¢U�²1&ŝΥ�ɗ¢�dθȾ¤Ɣ ʵ͙ʢg� 

 

1.3 eƀ̣ȳyƪȒ(tetraspanin superfamily) 

1.3.1 eƀ̣ȳyƪȒ�vĴγ*ÝˠĶò³  

� � eƀ̣ȳy (tetraspanins) Ťʸ�Ĵ˨ʏą§ǬŗŊǅĝĶƀ̣ȳy�Ɉ¦

� 6 ̄¢ŎÈZȢ��Ƞ��P̊Ĳ7¿�)�ĶĴ˨��ɤĴčǊʀ��7¿

�¾ɴǲĴ´Í�ǃ˯�̡�ĞǬɴĶǛɥǲĴ�ɆΛ�ĳΛ<ƥúΛɴ�

�Λö��aɯȢĆ·̌�Ȣ1&§ 33 ˨eƀ̣ȳyȵɯȢ�ɀ�Ķeƀ̣ȳ

yaËȢŧüǄĖ\ǚĞą§ƕĶŀȢǚ��¯�̐eƀ̣ȳẙĲ7¿ĶȮƉ

ŀƗĞ4̣ȺȁŀȢ�˨eƀ̣ȳy� 

� � eƀ̣ȳy�ǹĶȮƉ\ǚ�ÝˠɿƔƏò³��ȮƉĶʆņ�ȩǲ�Ȯ

Ɖ˲ȮƉĶ͉�<̣�Ķˍ͌½w��Ǵ˲ȶ�ĶvĴˏɳ�]ÎÉ"ĶČˬ�

ǼvʟŦĶƅČĝ�͝ȮƉĶΈȩ<ÁŷíȬ*ȮƉ˲ȮƉʏĶ�-½wɴ�

ąΆɓĶ\ǚĝ<�̑ĶŀȢ̓£�ą§ȹ̑ĶǄĝ��eƀ̣ȳyĤ˲ĆTŹ

�ĞŹȥĶ tetraspanins Ğňeƀ̣ȳy�ɕ�Ǐ (integrins) ɴ��Ö¤ɓÎ

tetraspanins Ķ7"ˮɹ�˩Ųeƀ̣ȳyˮ�¯�Ų)�ȳyĶĊ�½wĀȹ̑

ĶˮɹŹˊģɍĶȳyZȢ��ʤ�̧�Ķ\ǚĝ�ȹ̑ĶǄĝáĀɍeƀ

̣ȳyĶ\ǚΚRĖʷ�eƀ̣ȳy��ζŨǜ�̨ȉ˲Ć�-½w+ȳyĶÒ

ˈ˱ʒùĢ iƟĶűĝ�Ţɍ tetraspanin ĶƣǨaǚȾ¤ʨƒƗĶƴ͖

(Monk and Patridge, 2012)� 
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1.3.2 eƀ̣ȳyƪȒĶɶ˟Ǆ̍  

� � eƀ̣ȳyˊģǜƀ̣ȳy$�Σģ typeIII ̣Λ͆ȳy�ɕģȮƉ̣�ą

ɇeơƀ̣ǳ��ȮƉ4ɀƁZ�˪<�˪��ƀ̣ĶÜά*���ȮƉfĚ¹

ZĄơ͜ǳ (extracellular loop, EC)�$ (EC1)   (EC2) (Peter, 2012)�eơƀ

̣ǳ4ŸȂ§ŊǅĶʨĝǳǸ�P�ŁȮƉ4̣Ȳ§�ơ_ǖǀ˾ (cysteine) Ų

palmitoylation (ɡΏ˾Ǘ:) site�ŤƔƏĶǄ̍�bf�ğ§Ķeƀ̣ȳyɁÎ§

ŊǅĝĶ Cys-Cys-Gly motifč 2Ĉ 6ơ cysteine˲Ćǧ˛�P �̐ȹ̑ĶǳǸ

aǚxȨͭÖ¤©ɍ3͜�˃©ɍ3͜� cysteine Ķȯ¤ΰ:ÈŲ)�e

ƀ̣ȳyĶƮȥğ���ȂăĴ˨ʏ�̑:ĶƗ˹(Seigneuret et al., 2001)��ƶ

�ŤÙeƀ̣ȳyÙγ͍ΕĶQƏǳǸ�¯� ͜ǳ*Ź˛ģ©ɍ·͜ĶĆiǳ

Ǹ�ŏŸą§ɿǬŗɶ˟ŊǅĶǄĝ (Stipp, Kolesnikova, and Hemler, 2003)� 

 

1.3.3 eƀ̣ȳyˮɹɶ˟  

� � eƀ̣ȳyˮɹ½w�ĶȄƯċèģeƀ̣ȳyʏʐŪĝĶ�-½w(Stipp, 

Kolesnikova, and Hemler, 2003)��aǳ7Ų�ơǑÃ�Ć*�Ǒeƀ̣ȳy½

w�QƏă±̣f ͜ǳ�¯©ɍ3͜ºèĖĝ̌Χ���Ǒeƀ̣ȳy½w�

ŏˇȳy�Ķƀ̣ǳ<ȮƉ4Ķκǹ˾ŃΘ§Ι�ª½w�Σģʏȋ˲QƏeƀ

̣ȳyɶ��ʌ¯ŋĀɶ˟áŲΑď��Ǒeƀ̣ȳy½w�ŏňȁ)ΑĖ�Q

Əx�˨eƀ̣ȳyR<ŹΙĶΙȻȳyĜª�-½w�ğÖ¤�eƀ̣ȳyˮ

ɹ�ɶ˟�ź»Αď�¼xģ�Ǒeƀ̣ȳyʝƯĶ½w��ĀȆeƀ̣ȳyˮ

ɹùň͒I)ǲĶ�ˮɹÖ¤Ķ�ǏQƏͫŤċèģć͂ăʫ( Peñas et al., 2000)� 

 

1.3.4 eƀ̣ȳy˲Ǉū+ʏĶ�-Ιō  

� � eƀ̣ȳy&ȵʄ˙�ǆǇĶʟŦ(�yɎ�˥ǆ<�˨ǇūʟŦ)*ÝˠƔ

ƏĶò³ (Martin et al., 2005)�ǄĖĶeƀ̣ȳyƪȒ¤Ʀʦ̸͎ĝĶ˲ǄĖĶǇ

ū½w�ùP�)�ĶʟŦƶɠ(ȇȮƉȋΟĈǇūĈǇūͯȫĶΠZ)§ɿ̌Χ

ĝ���ªeƀ̣ȳy˲Ǉū+ʏĶ�-ΙōαȆƻfĶ̧Ί� 

� � |Ŏ˲ǇūŹΙͧ�żìɈȿ˜Ķeƀ̣ȳyŤ CD81 Ǵ˲ HCV Ķ 

(Hepatitis C Virus )ʟŦ�HCVǇūĶfƨ̣ͬȳy E2ŋĀǇū˲ȮƉɶ��¯
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CD81ŏǴ˲ E2Ķɶ�ŋʌ HCVĶʟŦ(de Knegt and van den Berg, 2001)�bf

Āw CD81-LEL ɍƼÙγŏa˲Č Epstein-Barr virus ʟŦĶ B ȚAȠƔȯĶ E2

ȳyɶ��ʌ¯ßĉǇūĶʹɝ(Pileri et al., 1998)�Āw CD82 antibody aßĉ

HTLV-1Ⱦ¤ĶȮƉǇΰ˲Ƹ͉�ĶȈį(Fukudome et al., 1992)�CD63ŏ˲ HIV-

1 ĶǇūͯȫȇČʟŦȮƉĶΠZ§Ι(Gluschankof et al., 1997)��ƶĀw anti-

CD63Ùγŏa§ƴßĉ HIV-1ĶʟŦ(von Lindern et al., 2003)� 

 

1.4 CD9 (Cluster of Differentiation 9) 

1.4.1 CD9 

� � CD9Ťeƀ̣ȳyĶƪȒ¤Ʀ�ąɇ§eơƀ̣ǳ�Ć* ͜ǳ (EC2) Î§

Ser-Phe-GlnĶκǹ˾�ĆŲǧ"ɶ�ğ́ (Zhu et al, 2002)�CD9̊Ĳ7¿�ȶ�

ȮƉĶŀƗ���Ⱦ´ȮƉ�4zȮƉ�ŀzȮƉ<əĝʻ̛ȮƉɴ(Boucheix 

and Rubinstein, 2001; Hemler, 2003)�ù˲ĆTĶȮƉŀƗȳy (� CD81 č

CD151) < integrins�EWIȳy (EWI-2< EWI-F) ɴȯ¤eƀ̣ȳyˮ (Hemler, 

2005)�Ǵ˲�ȶ�ĶȮƉ½w���ȮƉĶ7:�ʆņ�ǡˀĶʗ˼ɴ�|Ŏˊ

̊Ų�ĸÈŲ�$˔˙β*�CD9Ķ knockout̶Ɗˬ"˲É"ɬĮ¤\͉��¯

Ⱦ¤̀˔)h (Kaji et al., 2000; Le Naour et al., 2000; Miyado et al., 2000)� CD9�

�ßĉ͝ǈȮƉĶΈȩ<UͩÝˠƔƏĶò³�aßĉ�˨͝ȮƉĶ\ǚ��ʖ

³Ǐ̛�ú͝�ĺ͝�ǘέ͝<ɶʹ͝ȮƉ ʍŀȢ CD9�aǚßĉ�ƓȮƉĶ

Έȩ<Uͩ� 

 

1.4.2 CD9˲Ǉū+ʏĶΙō  

� � Ǩ��ˬÉɶ��͝ǈßĉ*ÝˠƔƏĶò³�CD9 �˲Ǉū§Ι�§ɑÌ

ŞZ HIV aǚ�̻ƁȮƉŀƗx CD9�CD81�CD82 ğ˟¤PɓÎ AP-3 Ķɶ˟

�ʌµ̧˵ (Garcia, Nikolic and Piguet, 2008)��aǚȿˏÎ§ CD9/CD63 Ķ

exosomeŹ»ͯȫ±ȮƉΠZ (Wiley and Gummuluru, 2006)�¯� HeLaȮƉ�a

ǚx HIVɶ˟ȳy GagğBǣĶǄĖ budding siteaÛĈ CD9�CD63�CD81č

CD82 (Nydegger et al., 2006)�PűȮƉeƀ̣ȳyĶ7ī�ɯȢ Gag̝˙ʦBǣ

ɓÎ CD9ĶʝǸ˱ʒ(Krementsov et al., 2010)�bf��˵ȾǇūĶȮƉčȋČ

ǇūȮƉʏÖ¤ĶƁΟ�aźñ CD9�CD81�CD63 ˲ Gag ͜Ķͥ̌
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(Krementsov et al., 2009, 2010; Rudnicka et al., 2009)�á§żì� HIV-1Ǉūͯȫ

�ɯȢ CD9�CD81�CD82�CD231 (Meerloo et al., 1993)�¯xȳy7īĶɶĩ

Ȇĸ��ŮʟǇūğBɯǽQŀȢĶ 36 ơȳy*�CD9 č CD81 ȵɕ�ǇūĶ

ƨ̣*(Shaw et al., 2008)�ªf�CD9Ùγ K41ĀȮƉʏͲɿȲĶ CD9čĆTe

ƀ̣ȳyƔʤ7¿¯'͵� HIVǇūͯȫ±ȮƉΠĢ(Khurana et al., 2007)���

ʌ�ȮƉĶŜɠßĉ�͋ÁŷǓɄǇū (feline immunodeficiency, FIV) ĶʟŦ

(Willett et al., 1994, 1995, 1997)�ùŅͶ� FIVĶǇūͯȫΠĢ(de Parseval et al., 

1997)��N̙̚Ǉū(canine distemper virus, CDV)�K41ŏaßĉģ�˨ȮƉ*

ĶʟŦ(Löffler et al., 1997)�ùaßĉʟŦȮƉʏĶ͉�(Schmid et al., 2000)��

ȮƉ̣ͬîǏÎʍ¾ƶ�CD9aŋʌȪ�Ŕʽɶ�Ǉū (adeno-associated virus-2, 

AAV-2) ĶʟŦ(Kurzeder et al., 2007)��ƓżìŸα~ CD9Ǵ˲ǇūĶʟŦ�ɭ

¯ŹΙżì�RƥúΛŲżì˛ʅ��ɆΛ�ğÝˠĶò³|Ŏ0)Ȇ¯ĸ�Ţ

qżìRªŲƔͳʌäȊǠ+� 

 

1.5 żìǲ̼  

� � Ł¢ă�Ƞʥ:[̆�̔�ͻƙ�̼e��KȣœȵʃŲċUȳy̩ăʫĶ

ɷÿ˂èFƹ���Ƀ�˅ʫ×ȵǂǕũ˦ĶȢ1�ɛāʤĶÔȓ�}ɞɆŲý

ŭƔƏʵ͙Ɇ˨�ŲdθȂăaιĶ¥ǉ�¯nƌĶ˘:˲ǺïŤ̌Χ¥ǉĶΙ

ͭÚȴ˲ƶɠ�ɭ¯ GIV ĶʟŦŲnƌĶɯïȂăʨ ĶŕǙ�ĆƊǇ̼ĉ²1

0rħ͠�Ţq˙βŖƊ�żì+�2005 ¢�q˙βŖÑ�˂˟Z GIV ǹ�γ

+Õ�˲7ī%½�ù� 2011 ¢Ĭƫ poly(I:C)�GIV ǇūȖ²ͳȂ}ɞɆγ4�

ʵx qRT-PCR͘ʃ 1>�3>�5>ŜĶŀȢ�ɯȢí�˲ IFNŹΙĶǹ��

ISG15�DHX58�viperin ɴ�ČĈŋʌ̨ȉ�Ć* CD9 ˲ȹüǹ�§Ź»ĶŀȢ

̓£�ģ poly(I:C) ĬƫŜȪ 1>§řǬŀȢʍĶɛ;�GIVĬƫŜ�ŏ͑ƶʏĶ

ĠŃ̈[ĆŀȢ��ª CD9 ˲ IFN ĶΙͧBɯØƟĶ�Ē�b§ȶ�żìŞZ

eƀ̣ȳyaǚ�ȵǇūʟŦĶˏɳ*ȵ"Æŝ"�½ŲǇū̧˵�ΠĢĶɒ2�

�ª�)ȏǨ CD9 �ʟŦ GIV Ķˏɳ*ĊÇǇṻɧĶaǚĝ�ɭ¯eƀ̣ȳ

y\ǚĶ�3ĝVɍ˨ tetraspaninΚRȵĖ·��ªȿˏ CD9ȑǲ"�˂ CD9

aǚ�}ɞɆʟŦ GIV Ķˏɳ*Ýˠɿ/̃̑Ķò³�ŤØƟƊ�ʠȆĈĶɵƹ� 
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Ȫ�Ʌ�ãƵ˲FĮ  

˙βãƵ˲Γœ˄̳  

(1)   Grouper Kidney (GK) cell  

(2)   Grouper Brain (GB) cell  

(3)   Head Kidney (HK) cell  

(4)   Spleen (S) cell  

(5)   E. coli HIT-DH5 α strain (RBC bioscience) 

(6)   E.coli XL1-Blue MRF’ strain (Stratagene) 

(7)   E. coli TOP10F’ strain (Invitrogen) 

(8)   T&A cloning vector (RBC bioscience) 

(9)   pGL3 basic (Promega) 

(10)   pRL-CMV (Promega) 

(11)   pcDNA3CF (Yao and Yang, 2003) 

(12)  GenomeWalker Universal Kit (Clontech) 

(13)  PrestoTM mini Plasmid Mini Kit (Geneaid) 

(14)  plasmid Midi kit (25) (QIAGEN) 

(15)  Dual-Luciferase® Reporter Assay System (Promega) 

(16)  HiScript I Reverse Transcriptase (BIONOVAS) 

(17)  OligodT(20) primer (Invitrogen) 

(18) EasyPure PCR/Gel Extraction Kit (Bioman) 

(19)  Econo Taq 2X Master Mix (Lucigen) 

(20)  PCR Pfu Master Mix II (GeneMark) 

(21)  XhoI, KpnI (NEB) 

(22)  50X TAE Buffer (BIOMAN) 

(23)  T4 DNA ligase (Roche) 

(24)  Lipofectamine™ 2000 (Invitrogen) 

(25)  Seakem® LE Agarose (LONZA) 

(26)  Agar, Bacteriological (AMRESCO) 

(27)  SDS (Bio-Rad) 

(28)  Ethidium bromide (EtBr, Merck) (stock 10 mg/ml) 

(29)  SyBR safe 

(30)  TRIzol® Reagent (Life Technology) 

(31)  Phenol, saturated pH 6.6/7.9 (AMRESCO) 
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(32)  Chloroform (MERCK) 

(33)  Ethanol (MERCK) 

(34)  2-propanol (MERCK) 

(35)  LB-Broth base (Invitrogen) 

(36)  100 µg/ml Ampicillin sodium (MDBio, Inc) 

(37)  Polyethyleneglycol 4000 (MERCK) 

(38)  PBS (Dulbecco’s Phosphate Buffer Saline) 

(39)  FBS (Fetal Bovine Serum) (GIBCO) 

(40)  Leibovitz’s L-15 medium (GIBCO) 

(41)  Penicillin Streptomycin (GIBCO) 

(42)  L-Glutamine 200mM (GIBCO) 

(43)  Dimethyl Sulfoxide (DMSO) (AMRESCO) 

(44)  0.5% Trypsin-EDTA (10X) (GIBCO) 

(45)  1 Kb Plus DNA Ladder (Invitrogen) 

(46)  Sodium Chloride (BioShop) 

(47)  Diethyl pyrocarbonate (SIGMA) 

(48)  Tris-HCl (MERCK) 

(49)  Percoll (Sigma) 

(50)  Cell Strainer 100 µm (BD Falcon) 

(51)  DNA extraction buffer 

10X DNA extraction buffer 

Tris-HCl (pH 8.0) 0.1 M 

EDTA 0.01 M 

NaCl 1 M 

autoclave 

1X DNA extraction buffer 

10X DNA extraction buffer 100 µl 

10% SDS 20 µl  

10 mg/ml protease K 40 µl  

dd H2O 840 µl  

1000 µl 
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˙βFĮ  

2.1 ȮƉǺ̯  (cell culture) 

2.1.1 ȮƉƼ<Ǻ̯Ȕ�  

� � }ɞɆɻέȮƉƼ (grouper kidney, GK) <ʾȮƉƼ (grouper brain, GB)�R

10% FBS-L15 ȮƉǺ̯ȖǺ̯�Ǻ̯Ȗ]Î 10% ƈM´ș (Fetal Bovine Serum, 

FBS)�100 units/ml penicillin�100 µg/ml streptomycin < 2 mM L-glutamine Ķ 

Leibovitz’s L-15 medium (GIBCO)��)́�ƿ:˧Ķ 28 °CǺ̯̟ʌµȮƉǺ̯� 

 

2.1.2 ȮƉΝU  (passage) Ǻ̯  

� � ȮƉŃ²���7ˡƶ�ÍǨǺ̯Ȗ�[� 1X PBS (Dulbecco’s Phosphate 

Buffer Saline) (GIBCO) șŰŜ�Ș[̫ʍĶ 0.5% Trypsin-EDTAʌµ˽Ǐ½wƃ

5 ~ 77ΡŜ�ģαʝΗ�ι˚�ƋȮƉÑ�ȱʿ�È[� 10% FBSǺ̯Ȗ*č

trypsin Ķ½w�=΄éɝȮƉķ²¤Ųɍͯȫ�ǅ�̫ʍȮƉ��Ș[ʤͱ

10% FBSǺ̯ȖÏ9pɝŜ�ŉaĢʶģ 28 °CǺ̯̟�Śƃ 3 ~ 4>ŜΝU� 

 
2.2˙βɆǩ  

� � À·�ÎíƉȚƛƓÍȺƲÜ�ĒȿŘ\ƘƍY®Ē�ǟȚÎ 350 L FRPũ

<ǈ 25 °C�30 ppt#Ɩȳĵ<�§1cǉ 12�į°Rĳ�§9ȽĜ 1% ɢĘǟ

Į
z�Țv�Ď 20*+��� 

 

2.3 Genomic DNAǐ:  

� � Ǳ� $ƃ 1 cm2Ķ}ɞɆΩȯͼ�ģÎ§ 1X PBSĶǺ̯{*șŰŜ�ʶ

ģ 1.5 ml eppendorf*�[� 500 µl 1X DNA extraction buffer (ñ˙βãƵ˲Γœ

˄̳)�ùÄw˂ƢǱ�ǿȯͼǱŲʲLŜ�55 °C½w 1$ƶ�Ć*å 107Ρ=

΄ͽΈ eppendorfĀĆÏ9½w�Ś 1$ƶŜ�[�ɴʍ (500 µl) pH 8.0 phenol�

̢˞��ț9²ú͢ĵ�ΉC 3, 000 rpm�107Ρ�ªäεŜĀw+ tipŸ͖Ǳ`

¡˪�Ǳ`¡˪Ŝ�ċ�șȖ�Ɣ΄ phenolĶɽċäε�ȋɿċ�̉Ȗ[�ɴγ

̈́ chloroform�̢˞��ț9²ú͢ĵ�ΉC 3, 000 rpm�107Ρ�ċ�̉ȖƔ

΄ chloroform+ɽċäε�ċ�̉Ȗ[�ĄƜγ̈́ (1 ml) + 100 % ethanol��R
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tip̏ċ�ͲȖǜĶ genomic DNA�[�ĄƜγ̈́ 70 % ethanol̗Ű�ΉC 3, 000 

rpm�57ΡŜ�΅ʡƞȌ�șȖ�Ƙǭƃ 57ΡŜ�[�̫ʍ dd H2O�ʪÈÑ

¤ DNAǐ:� 

 

2.4 Ŧ³γäȩ  (genome walking) 

� � ƺ̷q˙βŖğċȆ+ CD9 cDNA �Ń�ȷƐǾĝB" CD9-pro-sp2R <

CD9-pro-sp1 (ñŀ )�ċ�Ɠǐ:Ŝ+ genomic DNA�R Clontech 

GenomeWalker Universal Kitğņ+˽Ǐ Dra I�EcoR V�Pvu II�Stu I 37 °C½w

overnight ǿ DNA 8ɉ¤LͶŜ�Äw�Ɠ+ phenol-chloroform FĮʌµ�©

ǐ:�ǿǐ:ŜȣĴ[� kit ğņ+ GenomeWalker AdaptorR 16 °Cʌµ ligation 

overnight� 

� � Äw kit ğņ+ Adaptor Primer 1 (AP1) č CD9-pro-sp2R½Ȫ© PCR�94 

°C ˂ʎļɶ˟ 25 ž�72 °C ½w 3 7Ρ��ª 7 ơɘ͜RɛǬǾĝ�ȋɿ

94 °C½w 25ž�67 °C½w 37Ρ�32ơɘ͜RĢ ʍ�ɈŜ 67 °CĚŃ 77

Ρ�ǿȪ© PCRȣĴR Adaptor Primer 2 (AP2) č CD9-pro-sp1½Ȫ�© PCR�

ƚ� 95 °C�5 7ΡÑ�˂ʎ DNAļɶ˟�ȋɿʌ�ɘ͜�95 °C 30ž�53 °C

B"Ͳ� 30ž�72 °CĚƬ 37Ρ� 35ơɘ͜�ɈŜ 72 °CĚŃ 77Ρ�ȆĈĶ

ȣĴʌµ TA cloning Ŝ�ǮĖÕ7ī�ĖÕŜ�Õ�Äw TFSearch�TESS�

Softberry+ NSITE½Έ͐�"ɶ�·Ķ7ī� 

 

2.5�cǾľƔȠãųǙɢ  (luciferase reporter vector)#ǩȦ  

� � �WÀŝ#ťŎ��h�ƂĕŘę¾�,�#ŕ
Ë5� (ã
)� A PCR

ȃƛ CD9ťŎ��ǌ PCR clean-up�°ǌćię¾Ǿľ,Ƒô�ǸƔȠãųǙɢ

pGL3 Ƶ� ligation�ƈǝɈ��WÎ�ǐŨƯ"�ƶȑǺ�gA kit Ŀ-FǙɢ

�J��

�

2.6 ȑǲ"Õ�ÅǨ7ī  

� � þ͛Ȇ+ 1.2 Kb < 2.6 Kb CD9+Õ��ȷƐǾĝB"�R PCRFĮ̈ɖ

Ģ ğƏĶ CD9ȑǲ"LŪ��ȋ� pGL3ˋγRŘ˟�͎ɧZÎ)� $ CD9
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ȑǲ"+ɑ̶ŀȢˋγ�j³ǤɡƂĕŖ!iÜƔȠãųǙɢɈýÎŹĐ"�Î

ȖǊįƸƵ��cǾľÜƟÆ� 

 

2.7 ΈÖ½w  

� � ǿ͎wĶɋ�ȮƉʶģ��Ǥ��[� 0.1 µg Ķ DNA ˋγ�˻̋˫̵ț 

9 spin downŜ�ɚ��͒ʶ 30 7Ρ�͑Ŝģ 42 °C[̙Ī 27Ρ�ʌµ̙̦͗ 

(heat shock)��ʶģ�� 2 7Ρ�[� 0.5 ml ɬȘ[ÙvǏ+ LB Ȗ˝Ǻ̯ǹ�

37 °C̬͞Ǻ̯ 30 7Ρ��ǿʵǺ̯ŜĶʀȖΉC (3,000 rpm�5 7Ρ) ̿ͣ�ƞ

` ɀ7�șȖŜ�ǿɊ̱ʀȖțÏùʛģȘ[ÙvǏ+ LB ď˝Ǻ̯ǹ��ʵ

x 37 °CǺ̯̟ˑđǺ̯Ŝ�ÈaŠ͎ɍʀʿʌµ$ʍʀȖǺ̯ùþ˙βȷƐ

́æʌµŜΥ˙β� 

 

2.8 ΈŦ½w  

� � ċȕΈŦ+ˋγ< Lipofectamine 2000 þJĂ7Ã˲)Î´ș+ L15 ȮƉǺ

̯Ȗț��͒ʶ 57ΡŜ�ǿĄĹþJĂÏ9ț� (þ Invitrogen Lipofectamine TM 

2000 ˙βDŏ�ʃ plate  $̸͎̫ʱJĂ)�͒ʶŖʬ 20 7Ρ�ɴŚƶ�ċ&

Ǻ̯²���7ˡȕΈŦ+ȮƉ�`Ǩ®;ȮƉǺ̯Ȗ�ùʶɜÎ´ș�L-

glutamine�)ÎÙvǏĶǺ̯Ȗ�Ś 20 7Ρɶâ�Ï9�ǿț�Ȗ[�Ǻ̯̜

Ŝ�ʶģǺ̯̟*þ˙βȷƐƶʏǺ̯� 

 

2.9 Â�˽ǏɫĖ  ( luciferase assay) 

� � q˙βȎw Promega Dual-Luciferase® Reporter Assay System�ƚ�ǿ 1.5 × 

105 cells/ml Ķ GK ȮƉ˨ģ 24-well plate overnight Ŝ�åơ well Äw 1 µl 

InvitrogenTM + lipofectamine 2000�7Ãǿ 0.7 µg Ķ pGL3�pGL3-CD9-1.2 K�

pGL3-CD9-2.6 K ɴ̩γΈŦ� GKȮƉ*�P�ƶ�ΈŦ 0.07 µg Ķ pRL-CMV 

½Ų internal control�18 $ƶŜ7Ã[�̫ʱ̿ŗ+ poly (I:C)�å̿ŗ�Ɣ΄�

ȯ)Ș[½Ų control�6 $ƶŜʌµ luciferase assay ĶɫĖ�ɫĖŎ�± kit*

ċZΓ̳�û�ǧ� 1X PLB�LARII< 1X Stop & Glo reagent�ɫĖƶ�ƚ�R

PBSșŰː�åơ@[� 100 µl 1X PLB�ʶģ shaker�Ï9ʣƷ 157ΡĀ
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ȮƉÑ�ʪ˂�ǿ&Ñ�ʪ˂ȮƉĶ PLBȩ² eppendorf*�ΉC 3, 000 rpm�5

7Ρ�ċ 20 µl [�&ģåơ@&Ș[ 100 µl LARII Ķ 96 @̜*�ɫĖ firefly 

luciferase 10ž��[� 1X Stop & Glo reagent ɫʍ renilla luciferaseήƝ 10žŜ�

firefly luciferase˲ renilla luciferaseŹǨR̒ʭ:� 

 

2.10 \ƘƍēŜĺÿĭȀ(titer)ƟÆ  

 � � Ŗ 1 × 105 /mlÜ GKŹĐ�§ğ2À 0.5 mlǯÎ 482ŹĐœȚȍ"�œȚ

overnight�µŹĐƱɇ�vƒȄŹĐĎ���+ǫ�JƵ�ĺÿĭȀƟÆ�óƟ

ĺÿġūW 2 % FBS L-15œȚūƵ��Ğɚhƥɖv 10-1 ~ 10-9Ȥð�ŢƮŖ 48

2œȚȍ"ÜœȚū�ň�°A PBSŭĀ
z�³�G�!iƥɖĞȈÜĺÿū

0.5 ml�œȚÎ 28 °C�ɠǁɎ�§9ɤǥŹĐĺɟ (cytopathic effect, CPE)�Ƅɚ

ɤǥ 79°łȩ�ƐôA Reed and Muench (1938) Ü8ÕƵ�ĺÿĭȀƟÆ� 

 

2.11 pȄz PercollȤðĨ+ɉ  

� � øȨ�ǧŌřºā�Üƍŉ�Îë
1!ȽĜµ#àǒ�o<"G� 0.1 

ppm 2-phenoxyethonlƎșôƵ�əă�À»ȭƫźɃ (HK) /ƬɝźɃ (S)�¯ƅ

A 70%ņǳ�PBS/ 10% L15/FBS mediumŭĀô�AŹĐȧ (BD) ǝɁpțź

ɃƚƝ/Ɋȕô�eȈŹĐɓķÎ 4 ml 10% L15/FBS medium"�ȏǨG��Ȅ

�y 4 ml 30% Percoll��Ȅ 4ml 50% PercollÜ 15 mlɉ6Ǳ"�4 °C  500 ×gɉ

6 45 +ɗ�Y�ű��Î'ěȄ"�ÀFG� 10% L15/FBS medium�Ƶ�ôɚ

Ǥɡ�ĕǲŹĐȈô� Ŗ 1×104 ğŹĐǯÎ 6 cm œȚZ"�³ǤɡƂĕG�

poly(I:C) 5 µg/ml�ÎȖǊįƸȿw�ȶ RNA�Ƶ�ôɚǤɡ� 

 

2.12 RNAɽċ  

� � ǿ}ɞɆɻέȮƉ (GK) R 10% FBS-L15 Ǻ̯� 6 cm ȯͼǺ̯{ (BD) 

*�å̜ƃ[� 1 × 106 ȮƉ[� 3 ml 10% L15/FBSǺ̯ overnightŜ�Í`®;

ĶǺ̯Ȗ�R PBSșŰĄ©�[�Î poly(I:C) Ķ 10% L15/FBS Ǻ̯Ȗ�þ˙β

ȷƐĶƶʏͳ¥ʒȮƉĶͤ RNA� �ƶʏͳĶȮƉ¥ʒ�ƚ�ÍǨȮƉǺ̯Ȗ

ù[�˒ÂĶ PBS șŰ�ÍǨŜR 1 ml TRIzol® ˄̳ (Invitrogen)�÷ȼʣƷĀ
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Ć΄˳ğ§ĶȮƉ�R pipetman ˻éȯͼǺ̯{ęɀùǿȯͼǺ̯{4ʪȖ¥ʒ

² 1.5 ml ʝʍΉC˫*�[� 200 µl + chloroform�vortex 15~20 žRț9ʪȖ

Ŝʶģ�� 5 7Ρ�R 12, 000 ×g ΉC 15 7Ρ�ǿ�șȖ(ƃ 350 µl) ċ²bʤ

ĶʝʍΉC˫*�[� 500 µl isopropanol���=Έ̐©�ʶģŖʬ½w 5 7Ρ�

12,000 ×g ΉC 10 7Ρ�Ǩ`�șȖ�[� 1 ml 70% DEPC-treated Ǧˬ 

șŰ RNA ç̾Ĵ�vortexŜ 7,500 ×g ΉC 5 7Ρ�`Ǩ�șȖ�Ɣ΄ǦˬșŰ

Ķǲ½�ΉC`�șȖŜ�ɲʝƘǭ RNAƃ 5 ~ 107Ρ�[� 40 µl DEPC-

treated ddH2O �ʪ� 

 

2.13 RT-PCR 

� � RͳȂ}ɞɆɻέȮƉɽċğȆ+ͤ RNA Ų̓Ī�ċ 0.5 µg RNAțR 1 µl 

10 µM dNTP < 50 pmole oligo dT(20) ½ŲB"�[� DEPC treated ddH2Oˁ²=

͖γ̈́ 12 µl�ģ 65 °C�½w 57ΡŜ��Èɚ����[�û�ǧ�Ķ 4 µl  

5X First strand buffer�2 µl 0.1 M DTT�HiScript I Reverse Transcriptase< DEPC 

treated ddH2Oț�Ĵ 8 µl�ĀɈȰ=͖γ̈́Ų 20 µl�ģ 42 °C½w 307Ρ�70 

°C ½w 157Ρ�ÈÑ¤ cDNAĶ�¤�ċ 2 µl �¤�+ cDNA��[�Ŏʶ<

=ʶB" 1 µl�ùț� 25 µl  EconoTaq 2X Master Mix�ˁ ddH2O ² 50 µl�Ï9

ț�Ŝ�94 °C½w 27Ρ�˒�RƷ cDNA�ơôŒ� PCRȃƕ[Ȋ=þÎ 94 

°CɟË 30 Ċ�CD9�β-actin/ IFNaA 58 °C Ⱦl 30 Ċ�MxA 53 °C Ⱦl 30 

Ċ�ĆA 72 °C Éå 30Ċĕ 35 ğƖȳ�ƐôA 72 °C 10 +ɗŻ:�Ěǈ½ 20 

°CƧ¥� 
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Ȫ�Ʌ�ɶĩ  
 
3.1 ȿŘ\Ƙƍ CD9ťŎ�ȨƛǸɈȩm�Ƨl�+Ó�

� � Ă��ǔȿŘ\Ƙƍ CD9 őmǸ IFN Üɐȸ�ıȡSǤɡïǇùȫȟåÍ

ȲŝÜ cDNA eå�hƂĕ� 2 ğ5���Wý�ɢ¦ŷ�ž (genome walking)

Àŝ!iåðÜ CD9ťŎ�Ď 1.2 Kb/ 2.6 Kb (Ǣ
)�Ŗ{¹þťŎ�Ƶ� TA 

cloningôÆ��ŝÞťŎ���+�Ă 1, 203 bp / 2, 567 bp�ơ~¹þ�hĘ

ɇ#żŘy 22 bpÜĨŶ�ţƟJŁĂ!iɑîÜ CD9őm�Ŗ 1.2 Kb / 2.6 Kb

#�h�W TFsearch�TESS�Softberry # NSITE +ÓɈȩm�Ƨl��Ƣų 1.2 

Kb Â 2.6 Kb Ęɇ�h#"�JŁ�y IRF-1�IRF2�NF-κB�TNF-α-Y-BOX�

AP-1�AP-2�C/EBPǸ ApoD#Ƨl� (Ǣ�)�»" IRF-1�IRF2Â NF-κBJ5

Ƣ IFNÜãų�Ƶ~ȓš�ƜŽYÜŴVAǜ½�ĺĭÑ� 

� �  

3.2 ȿŘ\Ƙƍ CD9ťŎ�ÜāË+Ó  

3.2.1 Poly(I:C) ǦȿŘ\Ƙƍ CD9ťŎ�ÜāË+Ó  

� � �WÀŝ# 1.2 Kb/ 2.6 Kb CD9ťŎ��h�ƂĕŘę¾�,�#ŕ
Ë

5�� �ã
���°ñǩ� 1.2 Kb / 2.6 Kb CD9 ťŎ�#ƔȠãųǙɢ�ÃkĂ

pGL3-CD9-1.2 K/ pGL3-CD9-2.6 K��

� � ŖÍǩȦ#ƔȠãųǙɢ pGL3-CD9-1.2 K/ pGL3-CD9-2.6 KɈý� GKŹ

Đ�°ûA 0.1�1�10� 100�1,000�10,000 ng/mlÜ poly (I:C)�Ƶ��cǾľ

ÜƟÆ�A pGL3�Ăš¾ź�Ƣų 1.2 KbťŎ�āËQ�ŊÎ 2.6 Kb ťŎ�ā

ËĎ 6Ğ��ťŎ�Ć!m!iȤð poly(I:C)ÜŬG~yɠƮÜĨŶ(Ǣ� A)� 

� � Ŗ pGL3-CD9-1.2 K / pGL3-CD9-2.6 K Ɉý� GB ŹĐ�°ŬG 1�10� 

100�1,000�10,000 ng/mlÜ poly (I:C)�Ƶ��cǾľÜƟÆ�A pGL3�Ăš¾

ź�Ƣų 1.2 KbťŎ�āËQ�ŊÎ 2.6 Kb ťŎ�āËĎ 7Ğ��ťŎ�Ć!

m!iȤð poly(I:C) ÜŬG~yɠƮÜĨŶ(Ǣ� B)� 
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3.2.2 ȿŘ\Ƙƍ CD9ťŎ��ň+Ó  

3.2.2.1 ȿŘ\Ƙƍ!iåð# CD9ťŎ�+Ó  

� � Ă�ȎǻǞƟ#ťŎ�Ɉȩm�Ƨl�ÜļǤË�Ƶ��ťŎ��ň+Ó�

�W CD9ťŎ� 2.6 Kb/ 1.2 KbÜ�hjK�Ƃĕ 4ğ primerƵ� PCR�°+

�ǩȦF� 2, 208 �1, 868�1, 529�1, 188 bp / 1, 097�821�679�400 bp��

CD9ťŎ�#ƔȠãųǙɢ�»" 1, 097Ă 3' ǰ�ň�»țĆĂ 5' ǰ�ň�+

�ÃkĂ pGL3-CD9-2208 bp�pGL3-CD9-1868 bp�pGL3-CD9-1529 bp�pGL3-

CD9-1188 bp�pGL3-CD9-1097 bp�pGL3-CD9-821 bp�pGL3-CD9-679 bp�

pGL3-CD9-400 bp� 

� � Ŗ�ėñǩ# 8 ğ!i�� CD9 ťŎ�#ƔȠãųǙɢ/ pGL3-CD9-1.2 K

�pGL3-CD9-2.6 KɈýÎ GK�o 2.6 Kb CD9 ťŎ�Ü�ň+Ó"�2, 208 bpť

Ŏ�ÜāËǘ 2.6 KbȃGĎ 7Ğ�°ȪƮťŎ��höɚÜ�ň�~yāËǽȃ

ÜȻƿ���ň�Ǹ 1.2 KbåðćäÜ 1, 188 bpį�»āËìŵ�Î 1.2 Kb (Ǣ

M A)�úţȔo 2.6 KbpÎ 1.2 KbÜ�h"�JŁȼ�Ėȓšm�ÜƧl�� 

� � 1.2 Kb CD9ťŎ�Ü�ňǤɡ"�Î 3' ǰ�ň 124 bpÜ 1097 bp CD9 ťŎ�

�»āËĚ�Ă 1.2 KbÜ 31 %�� 5' ǰ�ňÜ 821 bp CD9ťŎ��āËƗŊĂ

1.2 KbÜ 163.94 %�679 bpāËìĚĂ 1.2 KbÜ 136.92 %�¤Ƶ
¦�ň�400 

bp# CD9 ťŎ�āË�ƕĚ�� 1.2 KbÜ 12.04 % (ǢM B)�J¬o 400 bp Ǹ

679 bp¹þåðÜťŎ�#Ƹ��yĘĔȓš CD9ãųÜɈȩm�Ƨl�� 

 

3.2.2.2!iȤð poly(I:C) Ǧ GKŹĐ"ȿŘ\Ƙƍ!iåð CD9 ťŎ�Ü

Ȇɜ  

� � Ŗ�ňǤɡ"ÍȲŝ#!i��Ü CD9 ťŎ�ɈýÎ GK ŹĐ�°ŬG 10 

ng/ml/ 100 ng/mlÜ poly(I:C)�ƟÆ»�cǾľÜãųŠ��ŝÞ�ėȤð�!

ƇvɠƮĨŶ (Ǣ%)�{Ǥɡ (Ǣ% A) ŐǸ 2.6 KbÂ 1.2 KbťŎ��ň+ÓǤ

ɡ"(ǢM A) !iÜü 1, 868 bpāËT'Î 2, 208 bp/ 1, 529 bpÜāË#Ƹ� 
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3.2.2.3 GIV ÜǃýǦo GK ŹĐ"!iåðÜȿŘ\Ƙƍ CD9 ťŎ�āË

Ȇɜ  

� � Ă��ǔ GIV Üǃýü�Ǧ CD9 ťŎ�āËƇvȆɜ�Ŗ�ňǤɡ"ÍȲ

ŝ#!i�� CD9ťŎ�ÜƔȠãųǙɢɈýÎ GKŹĐ�°ǃý GIV (MOI = 

10) ǌ 9 �įôƟÆ�cǾľÜãų�ǃý GIV #jåðťŎ�ãųƶ�çŗ�

��!½ 1.2 Kb CD9ťŎ�āË# 5% (Ǣ))� 

 

3.2.2.4 fiɈý\Ƙƍ c-relőmǦȿŘ\Ƙƍ CD9ťŎ�āËÜȆɜ  

� � oɈȩm�Ƨl�#+Ó"�ǞƟo CD9ťŎ� 1.2 Kb / 679 bp #ƸÜ=

þ��JŁ�y NF-κB#Ƨl��úÀ pGL3-CD9-1.2 K/ pGL3-CD9-679 bp+

�fiɈýSǤɡï 2000 tÍȨƛFÜȿŘ\Ƙƍ c-rel őmãųǙɢ

pcDNA3CF-c-rel (Ò�2010) Î GKŹĐ�AƙɍÐ CD9JÁ NF-κBȓš� 

� � SǤɡ"�ĝdfiɈýAćǘÎ CD9 ťŎ�ƶ (0.7 µg) Ü 0.02 Ğ (0.014 

µg)�0.04Ğ (0.028 µg)�0.1Ğ (0.07 µg) / 0.2Ğ(0.14 µg) # c-rel őm�Ƣųf

iɈý c-rel Ü 1.2 Kb ťŎ�āË�Ć�ÎTfiɈý#āË�Q�ĂTŬGÜ

1.2 Kb CD9ťŎ�# 27%�ĆyɠƮĨŶ�679 bp CD9ťŎ�fiɈý c-relô

#āË�ìoŬG 0.02Ğ (0.014 µg) á�Ě�Ă 679 bp CD9 ťŎ�Ü 34%��Ȫ

Ʈ c-relƶÜȃG�~yƳ·ƳŊÜāËãų�»"A 0.02Ğ (0.014 µg) �0.04Ğ 

(0.028 µg) / 0.2Ğ(0.14 µg) áǸ 679 bpƸyɠƮĨŶ�>fiɈý c-rel 0.2Ğį�

»āË�ŊÎTfiɈý#āË (Ǣ� A)� 

� � Ă� F c-rel Ɛ´Üȝƶ�g
zAćǘÎ CD9ťŎ�ƶ (0.7 µg) Ü 0.5 Ğ 

(0.35 µg)�1Ğ�2.5Ğ (1.75 µg)�5Ğ (3.5 µg ) # pcDNA3CF-c-relfiɈýÎ

GKŹĐ�Ky
ź�fiɈý 1Ğ (0.7 µg) Ü pcDNA3CF�Ăš¾ź�XƧÑ

ŝÞ�ƒĿ pcDNA3CF ÜŬG�JƇv 1.2 Kb CD9 ťŎ�āË²ǁÜĚ��f

iɈý 0.5 Ğ (0.35 µg) Ü c-relǸ pcDNA3CFyćiÜĭȯ�~ȪƮ c-relƶÜƗ

Ŋ�āËǽȃ�Î c-rel ƶȃ� CD9 ƶÜ 2.5 Ğ (1.75 µg) į�āËJŊǜ

pcDNA3CFźÜ 240%��Ǌ c-relƶȃ� CD9ƶÜ 5Ğ (3.5 µg) į�āËćǘÎ

2.5Ğƶ (1.75 µg) !ȃ0ƞ�»"AfiɈý 1Ğ (0.7 µg) / 2.5Ğ (1.75 µg) c-rel

ƶÜ 1.2 Kb CD9 ťŎ�ćǘÎTfiɈý c-rel áyɠƮĨŶ�KN�
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pcDNA3CF ÜŬG
ȉǦ 679 bp CD9 ťŎ�Ƈv²ǁÜ¢¾ĭȯ��fiɈý

c-rel �µāËƗŊ�>ȪƶÜȃGǽȃ�`
ȉo 5Ğ (3.5 µg ) ƶį�āË!ȃ

0Ě�c-rel ÜfiɈý�ǸTfiɈýáyɠƮĨŶ�{N�fiɈý c-rel #

679 bp CD9ťŎ�āË�+�ǘ 1.2 KbfiɈý c-relćiȤðáāËŊ (Ǣ�

B)� 

� �  

3.3 RT-PCR 

3.3.1 Poly(I:C) żŲ!iįƸô#ȿŘ\Ƙƍ(VË CD9Î GKŹĐÜãų

+Ó  

� � �cǾľÜƟÆ"�poly(I:C) �!ȆɜȨƛ# CD9ťŎ�āËÜãų�Ă�

ɡɍ poly(I:C) Ǧ(VË CD9őmÜĭȯ�Î GKŹĐŬG 100 ng/mlÜ poly(I:C)

�+Î 1�2�3�4�5�6�7�8�9�10�11�12 �įw�»ȶ RNA�Ƶ� RT-

PCRô�ŝÞ 100 ng/mlȤð poly(I:C) ÜŬG�°!µ(VË CD9ÜãųyÍɟ

- (Ǣ� A)� 

� � KNÎ GKŹĐjŬG 1�10�100�1, 000�10, 000 ng/mlȤð# poly(I:C) 

�jÎ 5 hr�10 hr w�»ȶ RNA�Ƶ� RT-PCR�Ƣų!iįƸ�!iȝƶÜ

poly(I:C) �!Ǧ(VË CD9ÜãųŴVȆɜ (Ǣ� B)� 

 

3.3.2 Poly(I:C) żŲȿŘ\Ƙƍ HKÂ SpleenY�űŹĐǦ(VË CD9�IFN

/ Mxőmo!iįƸȿÜãųȆɜ  

� � ŖȿŘ\ƘƍƎșô�À»ȭƫźɃ/ƬɅźɃ�WpȄz Percoll ȤðĨ+

ɉÕƵ�Y�űŹĐÜĿ-�ŝ½!ƀì�äǀ�Ìȣǀ�#Y�űŹĐ�ȬǍ

ô¨ÎœȚūÈƉ�ŖŹĐûA 5 µg/ml poly(I:C)�+�o 3�6�9�12�36 �į

ôwƺŹĐÜȶ RNA�Ƶ� RT-PCR�»"oTŬG/ŬG poly(I:C) 5�įô�

ɤǥŹĐ�ǧ�°ƠÐɠɟ-�48 �įô�HK Y�űŹĐƷÅyƉb|�ķŅ

~ɓķÎœȚū" (Ǣ A)�Spleen Y�űŹĐ|�į�ÎœȚZÈƉŴVŹ~

ƣ#ƻ�ŪÛÚ� 

� �  XƧÑŝÞ�CD9o HKY�űŹĐÜãųo 5 µg/ml poly(I:C) żŲô�°

!ȪƮįƸȿ~yÍ£ɟ (Ǣ B)�o Spleen Y�űŹĐ`r{ (Ǣ C)�IFN
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o HKY�űŹĐŬG poly(I:C) ô�ćǘÎTŬG poly(I:C) Üš¾ź�o 6�į

yÐɠǘŊÜãųƶ�9 �įŝ½ƐqÜãų�Ş 12 �įƷÅìƆǬƞĪ(Ǣ

D)�o Spleen Y�űŹĐ"�poly(I:C)ŬG 3 �įô IFNa ãųƶǘŊ�o#ô

ÜįƸȿèĚ�ãųƶ (Ǣ E) �Mxo HKY�űûA poly(I:C) ôyãųƶÜ

Ɨ.�>o 6�įǜ½Ŋħ (Ǣ F)�Mxo SpleenY�űûA poly(I:C) ŬG 3

�įô�ãųƶǘŊ (Ǣ G)� 
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ŸMƋ�ŃȔ  

� � Ă��ǔ CD9 Ǹ GIV Â IFN Üɐê�ASǤɡïȲŝ#ȿŘ\Ƙƍ CD9 

cDNA��W genome walkingÜ�ž�Àŝ CD9ťŎ�!i��Ü�h�Ƶ�Ɉ

ȩm�Ƨl�Ü+Óô�ǞƟ CD9 ťŎ��h"��y IRF1�IRF2�TNF-α-Y-

BOX�NF-κB�C/EBP�AP-1�ApoD #Ƨl��»" IRF1 o�ɑJā- IFN-α�

IFN-βÜɈȩ�W(Mamane et al., 1999;  Taniguchi et al., 2001)�~o�Ǡ�ɍǤǼ

Ƣ IFN-α�IFN-β őm#ɋâ RNA ǿĔ IRF1�> IFN-α�IFN-β�IFN-γ J5Ƣ

IRF1ā-»BőmÜɈȩ (Huang et al., 2009; Saha et al., 2010)�{N�IRF1�ŏ

Ǹȓš apoptosis (Gao et al., 2010) /ǑȌÜ¢¾ (tumor-suppression) (Cavalli et al., 

2010)�IRF2 JɕØËn¢¾ IRF1 ā- IFN-α�IFN-β Ì»BőmÜȓšǗī 

(Taniguchi et al., 2001)�TNF-α ĂOȞŹĐÍ+Ô�JǸćɐÁɢƧl~ŴVHŁ�

ŏǸȒpVÚ�WÜȓš�rŹĐÜȃV�+-�Ġ��ŀȕCȹǸȜƧ�ſǻ

ĂǸƁpĹĺ/ȵĻćɐ(Aroor et al., 2013)�NF-κBoƁpńĬƼǽǝƤ"¡Ǫ

ĘĔ��ŏǸȒpVÚ0ȯ�r�Ƣ×0ȯ�ŹĐĠ��Ȯ�0ȯ�Ȑƾ�

ȴɂǸ�Ǳ�Ů4ǱÜVv��J¼ȥ TNF-α Ƶ
¦ā-»B�ąÚȕ�`µ

TNF-αéƵȐŹĐĠ� (Napetschnig and Wu, 2013)�JÁƁpĐ(ÌĐN¼ȥ

ā-�rŹĐȥľ�ƨNcÜǉĥ�ŹƯÌĺÿŴÚƦ�ā-ôƵ�ŹĐİ(¼

ȥ
Ƅ�őmÜãų�C/EBP o�ɑň�ǸȓšɢĘõÆćɐN�`JǸ CDK2 

(cyclin dependent kinase 2) / CDK4 ŴV_$�W�Ƶ~¢¾�ė kinasesƇvœ

ȚŹĐÜ¢¾Vå (growth arrest) (Wang et al., 2001) �AP-1őmJãųǸĺÿŽ

YŊðć�ÜŽY�»ŽYJǸĸÆȊÜ DNA �h�W~ȓǋ»BőmÜãų 

(Yu et al., 2013)�ApoDĂ apolipoprotein DÜƧl��apolipoprotein DJŻ:Ź

ĐÜvå+-�éƵÁ½Ĵ-Ȯ�ÜȵŹĐĠ� (Do Carmo et al., 2002)�yĉª

ǻĂŹƯÍVv# serralysinǄƈǝ PAR-2ā- AP-1�C/EBPǸ NF-κBÜƧl°

5ŅƢ×0ȯ (Kida et al., 2007)�Wang 2011t÷F�IPNVÜǃý�JƗŊ IRF1�

IRF2�NF-κB / C/EBPβÜãųƶ�°ƗF TNF-αĂȆɜƃ²őmÜƐ?Ĕm��

ǻĂ IPNV ǃýô�Ǆ5Ƣ
Ƅ�X TNF-α/NF-κB ÍȓšÜńĬƼǽ�m{XɈ

ȩm�Ƨl�ÜǞƟţȔ�CD9JŁǸ�ĺ0ȯ"Ü IFN�TNF-α/ NF-κByɐ� 

� � X 1.2 Kb CD9/ 2.6 Kb CD9ťŎ�ÜāË+Ó (Ǣ�) ŝÞ�o©ya�¼
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ȥÜŠ���1.2 Kb�y
ÆƶÜãų� 2.6 Kb CD9ãųƶǆ��ä@!ãų�

~ CD9 ťŎ�Ü�ňǤɡ"�2.6 Kb CD9 ȪƮ�hÜ�ňāËǽȃ�m{ţƟ

2.6 Kb CD9JŁȼ�yĖȓšm�ÜƧl��1.2 Kb CD9Î 3' ǰ�ň 124 bp�ā

ËĚ�Ă 1.2 Kb CD9Ü 31%�679 bp āËǘ 1.2 Kb CD9ŊĎ 36 %�400 bp CD9

ťŎ�āËĚ�Ă 1.2 Kb# 12 % (ǢM)�úǻĂo 5' ǰ 400 bp ~ 679 bp#Ƹ�

/ 3' ǰÜ 1 ~ 124 bp�h"�ºyȆɜ CD9ãųÜĘĔɈȩm�Ƨl��ǸɈȩ

m�Ƨl�+ÓÜǞƟć;Ǧ�o 3' ǰ# 124 bp"�Ǹ�ĺ0ȯǘćɐÜm�Ă

IRF1�IRF2ÜƧl��~o 400 bp ~ 679 bp#Ƹìy TNF-α-Y-BOXÜƧl��

m{ţƟ CD9ÜãųJŁÁ½ IRF1�IRF2/ TNF-αÜȓš� 

� � �Þ 1.2 Kb CD9/ 2.6 Kb CD9!Á!iȤð poly(I:C) ÜȆɜ�oñǩ!i

åð# CD9 ťŎ�ƔȠãųǙɢ°�vāËƟǕô�Ƶ
¦ŬG poly(I:C) ôƢ

ų!i��Ü CD9ťŎ�Ć!Á poly(I:C) ÜȆɜ (Ǣ%)�ÎüA GIV (MOI = 10) 

ǃý GK ŹĐ�ƟǕ!iåð CD9 ťŎ�ü�Á½Ȇɜ�ǃý GIV ô�CD9 ť

Ŏ�ä@!ãųāË (Ǣ))�m{ǻĂ GIV ÜǃýJŁǄ¢¾ CD9 o GK ŹĐ

Üãų��mƁpĉªƗFĺÿJŁ"�ö"MċȐŽY�Ăʌ�ȮƉ�ʗ˼čΉ

ʎȮƉĶɒ2�úƗFŋƂ�GIVǃý GKŹĐô�JŁ"�ö" CD9A¿�ĺÿ

ÜȑǺ�đǴlɈȩm�Ƨl�+Ó�o CD9 ťŎ��h"JŁ�y NF-κB Ü

Ɉȩm�Ƨl��yĉª÷F�ǃý IBDV ÜŹĐ�oĺÿȑǺxƙ�Ǆ¢¾

NF-κB Üā-�µ apoptosis ƠÕƵ��m{ǃý GIV ô�Ƈv CD9 ťŎ�ãų

ÜȁĚ��ɠŝlŲ�K
8ě�!ŤňƃȉÜƧÑ�JŁŅmŊĭȀ GIV 9 �

įÜǃýô�ŹĐ�ȘÁ GIV ɒĘĽɌ�~ƠÕōƟ½ƔȠǾľÜāË�ÊôÜ

Ǥɡ"�ŖJǡǕǘ�ĭȀr MOI = 1Ì 0.01�Ìƞ3ǃý GIVÜįƸ�AƙĈ

½ GIVļUȆɜ CD9Üĭȯ� 

� � XÎo CD9 ťŎ�Ɉȩm�Ƨl�+Ó"�ǞƟy NF-κB ÜƧl��m{

ÀJŁ�y NF-κBÜƧl�Ü 1.2 Kb CD9ťŎ�/!� NF-κBƧl�Ü 679 bp 

CD9 ťŎ��°ASǤɡï 2000 tñǩ# pcDNA3CF-c-relǙɢfiɈýÎ GK

ŹĐ"�Aƙ�ǔ c-rel ŽYÜãų�ü�JéƵ CD9 ťŎ�āË�X!iƶ c-

relÜfiɈýƧÑɠ]�0.14 µgÌ¤3ƶÜ c-rel!�ƠÕéƵ 1.2 Kb CD9Üã

ų�0~Ě� 1.2 Kb CD9 ÜťŎ�āË�ƃJŁmfiɈýÜȕɢǦƔȠőmÍ
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ƇvÜ¢¾ĭȯ (trans effect) R�XŬG pcDNA3CFÜź��JɍÐ#�Ǌ c-rel

ƶƗŊ� 0.7 µg į�JŁm c-rel Üĭȯȗǹ�¢¾ĭȯ�~Ǹ!fiɈý c-rel

# 1.2 Kb CD9 #ƸƠɠƮĨŶ�ƗŊ� 1.75 µg į�»āËƐś�ĂfiɈý

pcDNA3CFź�Ü 2Ğ�679 bp CD9fiɈý c-rel 0.014 µgį�JŁ
ȉÁ½¢

¾ĭȯÍȆɜ�~yǘ�ãų��ȪƮƶÜȃG�!ɀƗŊ»āË��ȃG�

3.5 µg�āË!ȃ0ƞ�J¬ 1.75 µg Ü c-relüǦ 679 bp CD9ǘ´Üȝƶ (Ǣ�)�

X{ƧÑŝÞ�c-relJéƵ 679 bp CD9/ 1.2 Kb CD9Üãų�»" 679 bp CD9

Ǧ c-rel ǘĂŦǃ�m!iƶÜfiɈý~yÐɠɟ-�~ 1.2 Kb ìǿĔ 0.7 µg

A�Ü c-rel yéƵĭȯ�ŰƟƃȉÜƧÑ�JŁm 1.2 Kb CD9ǘ 679 bp CD9

��>�y»BTÞJŁŵǁȆɜāËãųÜȓšm�Ƨl���D�ǂNÜü�

!Řy NF-κBƧl�# 679 bp CD9āËo c-relÜfiɈý��ƌyǘŊÜãų�

ţȔųoɈȩm�Ƨl�ÜǖĮĩ"�pA�ɑ�Ģ±ɑĂ?�ƍɑ&�3Ȉ�

JŁo 679 bp CD9ťŎ�Ü�h"�ºyTſ+ÓF�~JŁȆɜ CD9ãųÜ

Ƨl�� 

� � o
«hÜ�cǾľƟÆǤɡ"�!iȤðÜ poly(I:C) �!ǦȨƛ# CD9

ťŎ�o GKŹĐ"ŴVȆɜ�ÌƁ GKŹĐ°!ºƏJȓšãų CD9Üȳǣ�

m{gA RT-PCRÜ8uǕǢɡɍ poly (I:C) ŬGÎ GKŹĐô�ü�ǄȆɜ(V

Ë CD9 #ãų�ÑơƧÑɠ](VË CD9 o GK ŹĐ"�o!iįƸȿ�!Á

!iȤðÜ poly(I:C)Ȇɜ�m{Ƶ
¦əăȿŘ\Ƙƍāɢ�Àŝȭƫ/ƬɅź

Ƀ"ÜY�űŹĐ·Ƶ� CD9ÜãųƟǕ�oœȚÜǝƤ"�Ƣų HKY�űŹ

Đo 48 �įƷÅyƉb|�Üųư�Spleen Y�űŹĐìÎœȚ 48 �įôeȈ

|��X{ŝÞ�ÊôđƵ�ćɐǤɡ�đTǌĸĲżŲ�Y�űŹĐÜǤɡǝ

ƤJŁ!ÇƵ�ƴǝ 48�į��W poly(I:C) żŲ HKÂ SpleenY�űŹĐ�Ȱ

ɡ»Ǧ(VË CD9 őmÜĭȯ�°iįƟÆ IFN / Mx Ǧ poly(I:C) Ü0ȯ�(

VË CD9³Ʉ!Á½ poly(I:C)ÜȆɜ��ȿŘ\Ƙƍ IFNo HKY�űŹĐÜã

ųìȪƮįƸȿÜȃå�o 6-9 �įǜ½Ŋħô�o 12 / 36 �įƆǬĚ��ã

ųƶ�Mx o HK Y�űŹĐm poly(I:C) ÜŬGo 6 �įŝ½ǘqÜãų�X{

ƧÑ�JţƟ IFNa JŁºyȓš Mx ãų#HŁ�{N�IFNa o HK Y�űŹ

Đ"Î 9 �įǜ½ƐŊÜãų�`� poly(I:C) JAéƵ HK Y�űŹĐǦ IFNa
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Üãų�ơ~oÍyÜįƸȿ CD9 Ơãų�ÜĨŶ�X{ţƟ�IFNa °!Ȇɜ

CD9Üȓš� 

� �  SĉªȎ^oȿŘ\Ƙƍ GK ŹĐ�GB ŹĐ�HK Y�űŹĐ/ Spleen Y

�űŹĐ"�!Áa�¼ȥ�(VË CD9 /Ȩƛ# CD9 ťŎ�ĆǄy
ÆƶÜ

ãų�JŁm CD9MċȐŽYS®ºƏŏǸƁpŹĐ�WÜĸË�~oȐ�y


ÆƶÜ+��AǶöŹĐUŗHŁÜǛ��ıȡɈȩm�Ƨl�Ü+Ó�CD9 J

ŁǸ�ĺ0ȯyɐ�ơ~!iįƸȿ�!iȤðÜ poly(I:C) /o GK ŹĐ�GB

ŹĐ�Ą�Ǹ�ąƐyÝŢɐêÜ HK�Spleen Y�űŹĐ�Ɗ!¬»ãųm

poly(I:C) ÜŬG~yÍĨŶ�~ GIV Üǃýµ CD9 ťŎ�ãųȁĚ�Őƈǝ c-

relÜfiɈýÎ GKŹĐ"�ŝÞ 679 bp CD9ǄÁ½éƵãų�ǘŊƶÜ c-rel

`JȃG 1.2 Kb CD9ťŎ�Üãų�m{ƽŁȎǻ�CD9Ǹ NF-κByɐ�>J

ŁǄÁ½ NF-κB ÜéƵȓš�ơSǤɡï 2011 t�ǸȂ#vÑɠ]�ÎȿŘ\

ƘƍāɢûR poly(I:C) ô�CD9 Î
1ô�yò�ƶÜãų�Zhang o 2012 t

÷F�ȋŹĐȉȢČŹĐ (pDCs) ǿƈǝǸſ HCVǃýÜŹĐƸÜ_$�W� 

JǼȠ IFN-α�>MċȐŽYǸŹĐƸÜ_$�WyŔ,ɐê�ǴlSǤɡï

2011 tÜvÑ�ǻĂŹĐJŁǿǸÁǃýÜŹĐŴV_$�W� JŁµ CD9

ƗŊãų��őÎSǤɡï 2011 t#vÑ�Îāɢ"Ƶ��āɢ"Ü�ą0ȯ

ǆĂȑɊ�»"ÍůĶ#ŹĐǯɑǸm�ĄȅÖ�JŁȼ�oƒ
ŹĐ"!ºƏ

Üm��µ CD9oœȚŹĐÜǤɡ�ƠÕĈ¬éƵȓšÜĭȯ� 

� � KN�CD9 ɘMċȐŽYĤŧvģ�MċȐŽYÏǸ»BćiÌćŶÜMċ

ȐŽY/»B�ɛŽYfi�vMċȐŽYǵƩ�m{��WÜŴVJŁŗůĶ

Ǹ»BMċȐŽYÜ_$�W�T·oÆǏ CD9�Üĉª"�ȯŖ»BJŁŏ

Ǹ0ȯ#MċȐŽY
¸h�}ȇ JǮƪǮď� 

� � ǴlSĉªvÑ�ǻĂ CD9 Ǹ NF-κB yɐ�JŁoǃý GIV ô�Á½¢¾�

� CD9Ǹ NF-κB/ GIVȎ,Ü_$�W/ CD9Üãųü�Ǹ»Bm�yɐ&y

óƵ
¦ɍǤ� 
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0001 CCTGATACACACTGCTGAGGGAGATCTGCTGAAAAAACAGGTTTT 0045 
0046 GAGCCAACGACCCAGCGTCAGTGTGAAGTGTCAGGACATCACTAA 0090 
0091 CTACAGGAGACCATTCCCCCCCACTGTGGAGACCCAACAACTGGC 0135 
0136 CGACGACCTGAATGTGTTTAACTGCAAGTTTAATGACCCCATCTT 0180 

AP-1 
0181 CACACCCCTCACCCACTCTGATTCAGACATCACATCCACACCTAA 0225 
0226 CTCAGCCAGCTCACTGTCCCAGCCTCTACCTGTCAGTGGATCACA 0270 
0271 CACAACTTCCTGACAGACCTGGAGCTGAACAGGCTCTAAACTATG 0315 
0316 GAGATGACAATGGACTTCAGGATGAGCCCTCCATCACTGCCCCCC 0360 
0361 TCACAATGCTGAACAACACTGTGATGTGGAATCCTGTAGGTAAAG 0405 
0406 TGGACGTCCAACATCGACACCATCAGAAAAAAGGCCCAGCAGAGT 0450 
0451 ACTTTCTGTGCCTGCTCAGGAGGTTCAGCCTCCCTTAGGAGCTGC 0495 
0496 GGAGTATTTTAGAAACCGATGATCTACTAGGATTTTCACACACAA 0540 
0541 CCATCTCTAGGGTTTACAGAGGATGGTCCCAAAATGTCTTGTTGA 0585 
0586 TGCCAGAGGTCAGAGGAGAATAGCCAGACTGGTTCAAGATGATAG 0630 
0631 AAAGGCAACAGGAAGTCAAATAACCACTGGTTACAACCAAGGTCT 0675 
0676 GCAGAAGACCATCTCTGAAGCAACAACACCTTGTCCAACCTTGAA 0720 
0721 GCAGATGGGCTACAGCAGCAGAAGACCACACCAGGTGCCACTCCT 0765 
0766 GTCAGCTAACAACAGGAAACTGAGGCTACAGTTCACACAGGCTCA 0810 
0811 CCAAAACTGGACAATAGAAGATTGGAAAAACCACATTCGGATGGA 0855 
0856 AGCATGGATCCATCCTGCCTTGTATCAACGCTTCAGGCTGCTGCT 0900 
0901 GGTGGTGTAATGGTGTGGGGGAGATTTTCTTAGTACCAACTGAGC 0945 
0946 ATGGTCTAAACACCACAGCCTACCTGAGTATTGTTGCTGACCGTG 0990 
0991 TCCATCCCTTTATGACCACAGTGTACCCATCTTCTGATGGCTACT 1035 
1036 TCCAGCAGGATAACGCACCATGTCACAAAGCTCACATCATCTCAA 1080 
1081 ACATGACAATGAGTTCACTGTACTCCAATGGCCTCCACAGTCACC 1125 
1126 AGATCTCAGTCCAATAGAGCACCTTTGGGATGTGGTGGAACGGGA 1170 
1171 GATTCTCATCATGGATGTGCAGCTGACAAATCTGCAGCAACTGTG 1215 
1216 TGATGTCATCATGTCAATACGGACCAAAATCTCTGAGGAATGTTT 1260 
1261 CCAGCGCCTTGTTGAATCTATGACACCAAGAATTAAGGCAGCTCT 1305 
1306 GAAGGCAGAAGGGGTCCAGTGAGTGTATATAGTGATATATATATT 1350 
1351 AAAAACAAAGAGCACTGTTAAGATGTTTAAACGTATTACCAGCTG 1395 

AAACGTATTACCAGCTG 
AP-1 

1396 CTCTATACTAAAAGATTAAACAGTTGTGTTTGTGTCAGTTGAAAG 1440 
CTCAATACTAAAAGATTAAACAGTTGTGTTTGTGTCAGTTGAAAG 

1441 GGATTTTTTTAGCATCTGGCCCCCAGGCATTTTCACATTATCTGT 1485 
GGATTTTTTTAGCATCTGGCCCCCAGGCATTTTCACATTATCTGT 

1486 TCTGGCCCCTGTTCAAAAACAGTCTGGACGCCCCTGATACAAACC 1530 
TCTGGCCCCTGTTCAAAAACAGTCTGGACGCCCCTGATACAAACC 

1531 AACAAACAACACCAGGAGTACAGACTTTGTACAAAGGTACTGCCT 1575 
AACAAACAACACCAGGAGTACAGACTTTGTACAAAGGTACTGCCT 

1576 CAGAGATACAACCAGAGCTAGAGAACGCTGTTGTCTGCTTTACAA 1620 
CAGAGATACAACCAGAGCTAGAGAACGCTGTTGTCTGCTTTACAA 

                                 ApoD(-) 
1621 GGGTGCAATGCATCCTGTTGAATTGTGTATGTAGTTAATGTGTGT 1665 

GGGTGCAATGCATCCTGTTGAATTGTGTATGTAGTTAATGTGTGT 
ApoD(-) 

1666 TTGTGTGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG------ 1710 
TTGTGTGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
ApoD(-)                   C/EBP   NF-κB(-) 

1711 --------CGGTGTAGCCTACGCATGAATGAGGTAAGAAGAGGGG 1755 
TGTGTGTGCGGTGTAGCCTACGCATGAATGAGGTAAGAAGAGGGG 

 

Ǣ��CD9ťŎ� 1.2 Kb /  2.6 Kb �h  
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1756 GAGGGACGGATAGCACATCACACTTCCTGTCCTTTGTTTCCTTTC 1800 
GAGGGACGGATAGCACATCACACTTCCTGTCCTTTGTTTCCTTTC 

1801 TTTGTTTTCAGCCCAAGTTTCACATTTGCCAAATCAAAACTGTCC 1845 
TTTGTTTTCAGCCCAAGTTTCACATTTGCCGAATCAAAACTGTCC 
                                    IRF1,IRF2 

1846 AGTGCTCTTTTAATATAGTTCCTGCATGATAAATCTGTTCACTTC 1890 
AGTGCTCTTTTAATATAGTTCCTGCATGATAAATCTGTTCACTTC 

1891 AAACTGTTGGCTGCAGTGTGGGCTCCTGTTTGGCCTCATGTTTAT 1935 
                 TNF-α-Y-box 

AAACTGTTGGCTCCAGTGTGGGCTCCTGTTTGGCCCCATGTTTAT 
1936 TTATGAGTTCCTGTGATTTTTATTACAACTCAAATCAGGTAGAAT 1980 

TTATGAGTTCCTGTGATTTTTATTTCAACTCAAATCAGGTAGAAT 
1981 AATAAAAAAAAAAGCCCGGACTAATCTCCAAAGCTGGTCCGTTTC 2025 

AATAAAAAAAAA-GCCCGGACTAATCTCCAAAGCTGGTCCGTTTC 
AP-1 

2026 CTGCTATCCACCTCATAAATAACTCATCCTTTATCATTCTTGACT 2070 
CTGCTATCCACCTCATAAATAACTCATCCTTTATCATTCTTGACT 

2071 CTCATTTCCTTAGGTTTCATTATGACTCTATGTTCTGCGGCCTCT 2115 
CTCATTTCCTTAGGTTTCACTATGACTCTATGTTCTGCGGCCTCT 

2116 TCGCGTCTGCGCGCCGCCGCCTGCTCATTGGTCCCACCTCGTGTC 2160 
TCGCGTCTGCGCGCCGCCGCCTGCTCATTGGTCCCACCTCGTGTC 

2161 TGTCACAGCTCTCAGCCAATGGAATGGCAGAGAGCGGTCAGAGAG 2205 
TGTCACAGCTCTCAGCCAATGGAATGACAGAGAGCGGTCAGAGAG 

2206 GCGGGGCATGACGCATGTCGGGACTGTATAACCAGCAGCTCAATG 2250 
GCGGGGCATGACGCATGTCGGGACTGTATAACCAGCAGCTCAATG 

2251 TGAAATCTGTGGATGTTCCACCACTGAAACTGCACGAGGACACAG 2295 
TGAAATCTGTGGATGTTTCACCACTGAAACTGCACGAGGACACAG 

2296 AGCGCGAGCGCCTTTGATCAACCAGGTATTTATGTAGTTTGAGGT 2340 
AGCGCGAGCGCCTTTGATCAACCAGGTATTTATGTAGTTTGAGGT 

2341 TAGTATCTGTAGCTCGGCTGCAACATGAATTAACTGCGCCATTGA 2385 
TAGTATCTGTAGCTCGGCTGCAACATGAATTAACTGCGCCATTGA 

2386 GATTTTTTAATGCGTTACTAACTGCTTAATACATTTACATGTCAA 2430 
GATTTTTTAATGCGTTACTAACTGCTTAATACATTTACATGTCAA 

2431 ATAAAACCTTTACAGGTTTGAGTATGTGTGAATGTTTTGATGTCG 2475 
ATAAAACCTTTACAGGTTTGAGTATGTGTGAATGTTTTGATGTCG 

   IRF1,IRF2 
2476 CGTGCCGCAGACGGTCTGCACAAGTGATGATGTCATTTGTTTATT 2520 

CGTGCCGCAGACGGTCTGCACAAGTGATGATGTCATTTGTTTATT 
2521 GTGTACACATTTACAGATCTCGCAAACACACGCAGCACAACAACT 2565 

GTGTACACATTTACAGATCTCGCAAACACACGCAGCACAACAACT 
2566 CGGTGATCATTATGGC                              2581 

          CGGTGATCATTATGGC 

 
 

Ǣ��CD9ťŎ� 1.2 Kb /  2.6 Kb �h  

� � ƻ�sɢĂ CD9ťŎ� 2.6 KbÜ�h�Ɇ�sɢĂ 1.2 Kb CD9ťŎ��č

�Ă¹ğ CD9#ťŎ�Ęɇ~ćŶ#ż��W TFSearch�TESS/ NSITEƵ�

Ɉȩm�Ƨl�Ü+Ó�o¹ğťŎ�ĘɇÜ=þ"�ǞƟJŁ�y AP-1�AP-

2�ApoD(-)�C/EBP�NF-κB�TNF-α-Y-BOX�IRF1/ IRF2#Ƨl��  
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A      GK 

 

B      GB 

 

˖��1.2 Kb< 2.6 KbĶ CD9ȑǲ"ɑ̶ŀȢˋγ+űĝŀȢ

<)�̿ŗ poly(I:C) ˛ CD9 ȑǲ"Ķ̌Χ�  

� � �ǿ 0.7 µgĶ pGL3�pGL3-CD9-1.2 K�pGL3-CD9-2.6 K< 0.07 µgĶ pRL-

CMV½Ų internal control�ΈŦģȮƉ*�ʵ 18$ƶŜȘ[ poly(I:C) �6$ƶŜ�

�ɫĖ firefly luciferase˲ Renilla luciferaseĶŀȢʍ�ĄĹήƝŹǨŜ��Ɣ΄

mÏ ± ̒ʭƮ�(A) CD9ȑǲ"ɑ̶ŀȢˋγΈŦģ GKȮƉ*�poly(I:C) �Ș

[ 0.1�1�10�100�1, 000�10, 000 ng/ml �ɯȢ 1.2 KbĶ CD9ȑǲ"ŀȢʍ

ˊ 2.6 KbǬ�¼�ȯÃ* poly (I:C) ĶȲȡùɬȣvαɿƮȥ�(B) CD9ȑǲ"ɑ

̶ŀȢˋγΈŦģ GBȮƉ*��Ș[ 1�10�100�1, 000�10, 000 ng/ml 
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A  

 

B 

 

ǢM�o GKŹĐ"  2.6 Kb/ 1.2 Kb CD9ťŎ�Ü�h�ň+

Ó(deletion)�  

� � ³ȡ 1.2 Kb/ 2.6 Kb CD9ťŎ��hƂĕ!i5��Ȳŝ!i��Ü CD9

ťŎ��jŖ 0.7 µg pGL3-CD9-2.6 K�pGL3-CD9-2208 bp�pGL3-CD9-1868 bp�

pGL3-CD9-1529 bp�pGL3-CD9-1188 bp�pGL3-CD9-1.2 K�pGL3-CD9-1097 bp

�pGL3-CD9-821 bp�pGL3-CD9-679 bp�pGL3-CD9-400 bp �pGL3< 0.07 µgĶ

pRL-CMV½Ų internal control�ɈýÎ GKŹĐ" 24�įô�ƟÆ firefly 

luciferase˲ Renilla luciferaseĶŀȢʍ�ĄĹήƝŹǨŜ��Ɣ΄mÏ ± ̒ʭƮ�

R 1.2 Kb CD9ȑǲ"űĝŲ 100%�(A) 2.6 Kb CD9ťŎ�ȪƮ�hÜ�ň�ā

Ëǽȃ�Ǹ 1.2 Kb��ćäÜťŎ��āËìŵ�Î 1.2 Kb�(B) 1.2 Kb CD9 ť

Ŏ�ȪƮ�hÜ�ň�oIň 3'ǰ 124 bpÜ 1097 bp�ƞĂ 31%�~ 821 bpÂ

679 bpāËǘ 1.2 Kb CD9ťŎ�Ŋ�400 bpāËƐ��

1.19 

65.99 

75.47 

40.83 

25.39 

3.36 

0.00 20.00 40.00 60.00 80.00 100.00 

pGL3 

1188 bp 

1529 bp 

1868 bp 

2208 bp 

2567 bp 

Relative luciferase activity (%) 

1.19 

12.04 

136.92 

163.94 
31.11 

100.00 

0.00 50.00 100.00 150.00 200.00 

pGL3 

400 bp 

679 bp 

821 bp 

1097 bp 
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Relative luciferase activity (%) 
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A 

 

B 

 

Ǣ%�o GKŹĐ"!iȤð poly(I:C) Ǧ!iåð CD9ťŎ�

āËȆɜ�  

� � jŖ 0.7 µg pGL3-CD9-2.6 K�pGL3-CD9-2208 bp�pGL3-CD9-1868 bp�

pGL3-CD9-1529 bp�pGL3-CD9-1188 bp�pGL3-CD9-1.2 K�pGL3-CD9-1097 bp

�pGL3-CD9-821 bp�pGL3-CD9-679 bp�pGL3-CD9-400 bp �pGL3< 0.07 µgĶ

pRL-CMV½Ų internal control�ɈýÎ GKŹĐ 18�įôŬG poly(I:C)�6�į

ô�ƟÆ firefly luciferase˲ Renilla luciferaseĶŀȢʍ�ĄĹήƝŹǨŜ��Ɣ

΄mÏ ± ̒ʭƮ�R 1.2 Kb űĝŲ 100%�!iȤð Poly(I:C) ÜŬG��ƠɠƮ

ĨŶ�

0.00 20.00 40.00 60.00 80.00 100.00 

pGL3 

1188 bp 

1529 bp 

1868 bp 

2208 bp 

2567 bp 

Relative luciferase activity (%) 

0 ng/ml 10 ng/ml 100 ng/ml 

0.59 

53.34 

173.69 

198.93 

59.39 

100.00 

0.00 50.00 100.00 150.00 200.00 250.00 

pGL3 

400 bp 

679 bp 

821 bp 

1097 bp 

1203 bp 

Relative luciferase activtiy (%) 

0 ng/ml 10 ng/ml 100 ng/ml 
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A 

 

B 

 

Ǣ)�GIVÜǃý  (MOI=10) Ǧ!iåðȿŘ\Ƙƍ CD9ťŎ�

o GKŹĐ"ãųȆɜ�  

� � jŖ 0.7 µg pGL3-CD9-2.6 K�pGL3-CD9-2208 bp�pGL3-CD9-1868 bp�

pGL3-CD9-1529 bp�pGL3-CD9-1188 bp�pGL3-CD9-1.2 K�pGL3-CD9-1097 bp

�pGL3-CD9-821 bp�pGL3-CD9-679 bp�pGL3-CD9-400 bp �pGL3< 0.07 µgĶ

pRL-CMV½Ų internal control�ɈýÎ GKŹĐ 18�įô�A GIV (MOI = 10) 

ǃý 9�į�ƟÆ firefly luciferase˲ Renilla luciferaseĶŀȢʍ�ĄĹήƝŹǨ

Ŝ��Ɣ΄mÏ ± ̒ʭƮ�R 1.2 Kb űĝŲ 100%�ćǘÎTǃý GIVÜ CD9

ťŎ��ǃý GIVô# CD9ťŎ��ä@!ãų� 

0.97 

1.58 

2.15 

1.83 

1.76 

0.22 

0.97 

107.14 

139.25 

110.51 

73.77 

10.60 

0.00 50.00 100.00 150.00 200.00 

pGL3 
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2567 bp 

Relative luciferase activity (%) 

no treatment GIV:MOI=10 

5.17 
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3.23 

3.41 
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1.57 
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112.52 

135.39 
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A 

 

B 

 

Ǣ��fiɈý\Ƙƍ c-rel őmǦȿŘ\Ƙƍ CD9ťŎ�Üā

-+Ó�  

� � jŖ 0.7 µg pGL3-CD9-1.2 K�pGL3-CD9-679 bp�pGL3�pcDNA3CF< 0.07 

µgĶ pRL-CMV½Ų internal control�˲ pcDNA3CF-c-rel��ɈýÎ GKŹĐ 24

�įô�ƟÆ firefly luciferase ˲ Renilla luciferase ĶŀȢʍ�ĄĹήƝŹǨŜ�

�Ɣ΄mÏ ± ̒ʭƮ�R 1.2 Kb CD9ȑǲ"űĝŲ 100%�(A) fiɈý CD9ť

Ŏ�ƶ(0.7 µg) # 0.02Ğ (0.014 µg) �0.04Ğ (0.028 µg) �0.1Ğ (0.07 µg) / 0.2

Ğ(0.14 µg) Ü pcDNA3CF-c-rel�(B) fiɈý CD9 ťŎ�ƶ(0.7 µg) # 0.5 Ğ 

(0.35 µg)�1Ğ�2.5Ğ (1.75 µg)�5Ğ (3.5 µg )�* ã]yɠƮĨŶá(P < 0.05%)�  

 

0.00 5.00 10.00 15.00 20.00 

pGL3 

679 bp 

1.2 Kb 

Relative luciferase activity 

0 pcDNA3CF 0.5:1 1:1 2.5:1 5:1 

0.00 2.00 4.00 6.00 8.00 10.00 

pGL3 

679 bp 

1.2 Kb 

Relative luciferase activity 

0 0.02:1 0.04:1 0.1:1   0.2 :1 

* * 
* * 

c-rel : CD9 

c-rel : CD9 

* 
* 

* * * * * 

* * 
* 
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A 

             poly(I:C) : 100 ng/ml 

 

CD9 

β-actin 

 

 

B 

 

 

CD9 

β-actin 

 

 

Ǣ��poly (I:C)żŲ!iįƸȿ/Ȥðo GKŹĐ"( CD9Ü

ãųŠ��  

� � (A)  GKŹĐ seeding overnightô�żŲA 100 ng/ml poly(I:C) ô�+�o 1�

2�3�4�5�6�7�8�9�10�11�12�įw�»ȶ RNA�Ƶ� RT-PCR�»"

ATŬG poly(I:C) á�Ăš¾ź ctrl�β-actin�Ă internal control�JƢų�CD9

Üãųo 100 ng/ml poly(I:C) ÜżŲ��°!ȪįƸ~yÍĨŶ�(B) GKŹĐ

seeding overnightô�+�ŬG 1�10�100�1, 000�10, 000 ng/ml poly(I:C)�°

jÎ 5�10�įw�ȶ RNA�»"ATŬG poly(I:C) á�Ăš¾ź ctrl�β-actin

�Ă internal control �ŝÞ!iįƸȿ/!i poly(I:C) Ȥð�!ƇvãųƶÜĨ

Ŷ�

 1     2     3    4     5     6     7     8     9    10    11 12h ctrl 

1    10   10
2
  10

3
   10

4   
ctrl    1     10   10

2
  10

3
   10

4
  ctrl  

5 hr 10 hr 
Poly (I:C) : ng/ml 
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A 

  

  

 

 

 

 

B   HK 

 

CD9     

β-actin   

  

 

C  Spleen

 
CD9    

β-actin  

 

Ǣ�Poly (I:C) ǦȿŘ\Ƙƍ CD9�IFNÂ Mxőmo HK/

SpleenY�űŹĐãųÜȆɜ�  

         3      6      9     12    36 h Ctrl   !!!!!!!!!!!!3       6       12      36 h    Ctrl 

HK � S 

S (polyIC:5h) HK (polyIC:5h) 

HK (polyIC:48h) 
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D      HK       

 

IFNa     

β-actin  

 

 

F      HK           

 

Mx       

β-actin  

 

E    Spleen 

 
IFNa      

β-actin   

 

 

G    Spleen             

 
Mx       

β-actin  

 

Ǣ�Poly (I:C) ǦȿŘ\Ƙƍ CD9�IFNÂ Mxőmo HK/ S

Y�űŹĐãųÜȆɜ�  

� � (A) PercollĿ-# HKǸ SpleenY�űŹĐ�œȚÎ 10% FBS L15œȚū�

ŬG 5 µg/ml�5�įô�ŹĐ�ǧUŗ�48�įôƢų HKY�űŹĐyƉb|

��°ɓķÎūěÜųư (rǢ HK polyIC: 48h)�SpleenŹĐì`ƷÅ|�°y

ƻƣŹŪÛÚŴV (Tɠ]Î{)�(B)�(C)�(D)�(E)�(F) /  (G) Ŗ�ėĿ-ô

# HK/ SY�űŹĐjG poly(I:C) 5 µg/ml�Î 3�6�9�12/ 36�įw�»

ȶ RNA�lv cDNAô�A CD9�IFN�Mx/ β-actin#ŕ
Ë5�Ƶ� PCR�

TŬG poly(I:C) Ăš¾ź (ctrl)�»" β-actin�Ă internal control�  

!!!!!!!!!!!!!!3      6       9      12   36 h Ctrl 

!!!!!!!!!!!!!!3      6      12     36 h   Ctrl   

             3       9      12    36 h    Ctrl   

!!!!!!!!!!!!!!3       9       12     36 h   Ctrl   
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ã
�ǤɡµW#5��h  

[Ü CǓ 5��h 

CD9ý�ɢ¦ŷ�

ž (genome walking) 

CD9-pro-SP2R 5’-TGCAGAAGAGGCCACATCCATCCA-3’ 

CD9-pro-SP1 5’-TGCCATAATGATCACCGAGTTG-3’ 

CD9ťŎ�+Ó

(promoter assay) 

CD9-1203-F-

Kpn1 

5’- GGGGTACCCGTATTACCAGCTGCTCCATA 

C-3’ 

CD9-2567-F-

KpnI 

 

5’- GGGGTACCCCTGATACACACTGCTGAGGG 

AG-3’ 

CD9-1-R-XhoI 

 

5’- CCGCTCGAGGATCACCGAGTTGTTGTGCT 

G-3’ 

CD9ťŎ��ň 

(promoter deletion) 

CD9-pro1.2F-

382 

5’-GGGGTACCGACGGATAGCACATCACACTT 

C-3’ 

CD9-pro1.2F-

524 

5’-GGGGTACCTCCAGTGTGGGCTCCTGTT 

T-3’ 

CD9-pro1.2F-

803 

5’-GGGGTACCCAATGGAATGACAGAGAG 

CGG-3’ 

CD9-1-R-XhoI 

 

5’- CCGCTCGAGGATCACCGAGTTGTTGTGCT 

G-3’ 

CD9-1203-F-

Kpn1 

5’- GGGGTACCCGTATTACCAGCTGCTCCATA 

C-3’ 

CD9-pro1.2R-

1079 

5’-CCGCTCGAGCACGCGACATCAAAACAT 

TCAC-3’ 

CD9-pro2.6F-

359 

5’-GGGGTACCCCTCACAATGCTGAACAAC 

ACTG-3’ 

CD9-pro2.6-F-

699 

5’-GGGGTACCCAACACCTTGTCCAACCTT 

GAAG-3’ 

CD9-pro2.6-F-

1038 

5’-GGGGTACCCAGCAGGATAACGCACCAT 

GTC-3’ 

CD9-pro2.6-F-

1379 

5’-GGGGTACCAAACGTATTACCAGCTGC 

TC-3’ 

CD9-1-R-XhoI 

 

5’- CCGCTCGAGGATCACCGAGTTGTTGTGCT 

G-3’ 
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ã
�ǤɡµW#5��h  

[Ü CǓ 5��h 

CD90ɈȩǷl� 

ɏu0ȯ (RT-PCR) 

CD9-mRNA-F 5’-ATGGCACTGGATGGATGTGGCC-3’ 

CD9-mRNA-R 5’-CACGGCGGAATAGTACGCAGTC-3’ 

Osg-β-actin-F 5’-GCCCCACCAGAGCGTAAATA-3’ 

Osg-β-actin-R 5’-CATCGTACTCCTGCTTGCTGAT-3’ 

IFN-F 
5’-GTCCTTCCCGAATCATCTGTACAGCCA 

G-3’ 

IFN-R 
5’-GCTTGAGAGTCTCTTGAAGTACATGTG 

CAGC-3’ 

Mx-F 5’-CTGATGGAGAGAGGACTCTG-3' 

Mx-R 5’-CTGATGGCATCCTGAGTGAAAGC-3' 

! !
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æȩ
�ǤɡÍµW#ȕɢ	pGL3 
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æȩ��ǤɡÍµW#ȕɢ	pRL-CMV 
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æȩ��ǤɡÍµW#ȕɢ	pcDNA3CF 

 
 

 

 

 

(Yao and Yang, 2003) 

 

 

  



 47 

æȩM�MċȐŽYƧǩ  (
) 

 
(Zöller, 2009) 
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æȩ%�MċȐŽYƧǩ  (�) 

 

 

 

(Monk and Partridge, 2012) 
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æȩ)�MċȐŽYǵ  (tetraspanin-enriched microdomain, TEM) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Yáñez-Mó et al., 2009) 


